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CHAPTER I. 



INTKODTJCTOET. 

Ttaa Problna of the Q«neala at Bp«Hei eCated.~lIiiture at lU Pmbitile SohiHoD,— Tm- 
pnrUaiBB of IUb (JneBtion,— Porttinn here dPfrnaod,— StatBment ot the Diswuosii 
Theost.— ItB AppUcsblUtj to Deti^s af QiiOBrspblciil DistrtbtiHon ; to RnaiiDeBIury 
StraaturBfl ; to Homology ; to Mimicry, etc — Gomwi^nent CtJllty of Clie Theory. — 
It! Wide AMeplmra,— Ktnaam tbr One, otb^ r Hum. sail In AddltlOD to, Iti Sdeaildi] 
Tnlne.— Its SlmpUdty.— Its Bcutcg on EoUglosi Qoeslions.— 0if(Hin Tluologicilm 
Hul Odivm ArUUheolflffiou'm.—'ThG AnUgopIton BiippoHcd by many to Bxlat bA- 
tween Jt and Tbeology Delthnr DeoeHssry nor DnlwrsaL— Christlui Aathorttiu In 

Evolntlon.— Mr. Durwln's - Animals and PlanU Imdor Domeadmttan." — 

SI of Uio Varwliilaii Theory cmimentsd. 

, The great problem which has so long exercised the 
minds of naturaHsts, namely, that concerning the origin 
of diflerent kinds of aniraals and plants, seems at last to 
be fairly on the road to receive — perhaps at no very dis- 
tant future — as satisfactory a solution as it can well have. 

But the problem presents peculiar difficulties. The 
birth of a " species " has often been compared with that of 
an " individual." The origin, however, of even an individ- 
ual animal or plant (that which determines an embryo to 
evolve itself — as, e. g., a spider rather than a beetle, a rose- 
plant rather than a pear) is shrouded io obscurity. A fortiori 
must this be the case with the origin of a " species," 

Moreover, the analogy between a "species" and an 



14 THE GENESIS OF SPECIES. [Chap. 

"individual'' is a very incomplete one. The word "indi- 
vidual '* denotes a concrete whole with a real, separate, and 
distinct existence. The word " species," on the other hand, 
denotes a peculiar congeries of characters, innate powers 
and qualities, and a certain nature realized indeed in indi- 
viduals, but having no separate existence, except ideally as 
a thought in some mind. 

Tlius the birth of a " species ** can only be compared 
metaphorically, and very imperfectly, with that of an " indi- 
vidual." 

Individuals, (m individuals^ actually and directly produce 
and bring forth other individuals ; but no " congeries of 
characters," no "common nature" ow ««jA, can directly 
bring forth another " common nature," because, per «6, it 
has no existence (other than ideal) apart from the individ- 
uals in which it is manifested. 

Tlie problem then is, " By what combination of natural 
laws does a new ' common nature ' appear upon the scene 
of realized existence ? " L e., how is an individual embody- 
ing such new characters produced ? 

For the approximation we have of late made toward the 
solution of this problem, we are mainly indebted to the in- 
valuable labors and active brains of Charles Darwin and 
Alfred Wallace. 

Nevertheless, important as have been the impulse and 
direction given by those writers to both our observations 
and speculations, the solution will not (if the views here 
advocated are correct) ultimately present that aspect and 
character with which it has issued from the hands of those 
writers. 

Neither, most certainly, will that solution agree in ap- 
pearance or substance with the more or less crude concep- 
tions which have been put forth by most of the opponents 
of Messrs. Darwin and Wallace. 

Rather, judging from the more recent manifestations of 



I.] INTRODUCTOHT. Ifi 

tbought on opposite sides, we may expect the development 
of some tertium quid — the resultant of forces coming from 
different quarterB, and not coinciding in direction with any 
one of them. 

As error is almost always partial truth, and ao consifits 
in the exaggeration or distortion of one verity by the sup- 
pression of another which qualifies and modifies the former, 
we may hope, by the synthesiB of the truths contended 
for by various advocates, to arrive at the one conciliating 
reality. 

Signs of this conciliation are not wanting; opposite 
scientific views, opposite philosophical conceptions, and 
opposite religioua beliefs, are rapidly tending, by their vig- 
orous conflict, to evolve snob a. systematic and compreheu- 
»ve view of the genesis of species as will completely 
harmonize with the teachings of science, philosophy, and 
religion. 

To endeavor to add one stone to this temple of concord. 
to try and remove a few of the misconceptions and mutual 
misunderstandings which oppose harmonious action, are the 
aim and endeavor of the present work. This aim it is hoped 
to attain, not by shirking difficulties, but analyzing them, 
and by endeavoring to dig down to the common root which. 
supports and unites diverging stems of truth. 

It cannot but be a gain when the laborers in the three 
fields above mentioned, namely, science, philosophy, and 
religion, shall fully recognize this harmony. Then the 
energy too often spent in futile controversy, or withheld 
through prejudice, may be profitably and reciprocally exer- 
cised for the mutual benefit of all. 

Remarkable is the rapidity with which an interest in 
the question of specific origination has spread. But a few 
years ago it scarcely occupied the minds of any but natural- 
ists. Then the crude theory put forth by Lamarck, and by 
his English interpreter, the author of the " Vestiges of Ore- 
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atioii,'' bad rather discredited than helped on a belief in 
organic evolution — a belief, that is, in new kinds being pro- 
duced from older ones by the ordinary and constant opera- 
tion of natural laws. Now, however, this belief is widely 
diffused. Indeed, there are few drawing-rooms where it is 
not the subject of occasional discussion, and artisans and 
school-boys have their views as to the permanence of or- 
ganic forms. Moreover, the reception of this doctrine tends 
actually, though by no means necessarily, to be accompa- 
nied by certain beliefs with regard to quite distinct and very 
momentous subject-matter. So that the question of the 
" Genesis of Species " is not only one of great interest, but 
also of much importance. 

But though the calm and thorough consideration of this 
matter is at the present moment exceedingly desirable, yet 
the actual importance of the question itself as to its conse- 
quences in the domain of theology has been strangely exag- 
gerated by many, both of its opponents and supporters. 
This is especially the case with that form of the evolution 
theory which is associated with the name of Mr. Darwin ; 
and yet neither the refutation nor the demonstration of 
that doctrine would be necessarily accompanied by the 
results which are hoped for by one party and dreaded by 
another. 

The general theory of evolution has indeed for some 
time past steadily gained ground, and it may be safely pre- 
dicted that the number of facts which can be brought for- 
ward in its support will, in a few years, be vastly augment- 
ed. But the prevalence of this theory need alarm no one, 
'' for it is, without any doubt, perfectly consistent with strict- 
est and most orthodox Christian theology. / Moreover, it is 
^ not altogether without obscurities, and cannot yet be con- 
sidered as fully demonstrated^ / 

The special Darwinian hypothesis, however, is beset 
with certain scientific difficulties, which must by no means 
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be ignored, and some of which, I venture to think, are 
Bolutely insuperable. What Darwinista or " Natural Selee- 1 
tion " is, will be shortly explained ; but, before doing so, I a 
think it well to state the object of this book, and the v 
taken up and defended in it,/lt is its object to maintain ■ 
the position that " Natural Selection " acts, and indeed 
must act, but that still, ui order that we may be able to 
accoimt for the productioa of known kinds of animala and 
plants, it requires to be supplemented by the action of some 
other natural law or laws as yet undiscovered.' Also, that 
the consequences which have been drawn from Evolution, j 
whether eiclusively Darwinian or not, to the prejudice of J 
religion, by no means follow from it, and are in fact illegiti- 

The Darwinian theory of "Natural Selection" may be , 
shortly stated thus : ' i,i ^u 

Every kind of animal and plant tends to increase in , ,. 

numbers in a geometrical progression. ( 

Every kind of animal and plant transmits a general like- j, 
ness, with individual differences, to its offspring, '"" 

Every individual may present minute variations of any 
kind and in any direction. 

Past time has been practically infinite. 

Every individual has to endure a very severe struggls 
for existence, owing to the tendency to geometrical increase / 
of all kinds of animals and plants, while the total animal J 
and vegetable population (man and his agency excepted) f 
remains almost stationary, 

' In tho last edition of the "Ociglii of Species" (1809) Mr. Darwia 
himself admits that "Natuml Selectioo" baa not been the eicluaive 
Means of modiftcatioii, tbaugb be still cantends it has been tbe moBt im- 

* Bee Mr. Wallace's recent work, entitled " Contribntiona to the Tbe- 
orj of NBtoral Saleolion," where, at p. 303, It is very well nnd abortlj 
stated. 



Thua, every variatioD of a kind tending to save the life 

^ of the individual poaseseing it, or to enable it more surel}^ 

kV*4l?r propagate ita kind, will in the long-run be preserved, 

( and will transmit ita favorable peculiarity to some of ite 

ofiepring, which peculiarity will thus become intenailied till 

^(i. it reaches the maidmum degree of utility. On the other 

^Xhand, individuals presenting unfavorable peculiarities will 

I be ruthlessly destroyed. The action of this law of " Natural 

I Belection " may thua be well represented by the consenient 

expression, " survival of the fittest." ' 

Now, this conception of Mr. Darwin's is, perhaps, the' 
most interesting theory, in relation to natural science, 
which has been promulgated during the present century. 
Itemarkable, indeed, is the way in which it groups together 
such a vast and varied series of biological * facts, and even 
paradoxes, which it appears more or less clearly to explain, 
UB the following insl»ncea will show. By this theory of 
"Natural Selection," light is thrown on the more singular 
iaota relating to the geographical distribution of animals 
I I and planta ; for example, on the resemblance between the 
' ' past and present inhabitants of different parts of the earth's 
''■' SU^ce, Thus in Australia remains have been found of 
creatures closely allied to kangaroos and other kinds of 
pouched beasts, which in the present day exist nowhere but 
in the Australian region. Similarly in South America, and 
nowhere else, are found sloths and armadillos, and in that 
same part of the world have been discovered bones of ani- 
mals different indeed from existing sloths and armadillos, 
but yet much more nearly related to them than to any other 
kinds whatever. Such coincidences between the existing 
and antecedent geographical distribution of forms are nu- 

' " Natural S«lec(ion " iti happily au tprnied bv Mr. HGrbprt Spencer 
b Lin " PrinciplcB of Biologj." 

* Diolog; ia the science of life. It conUins zoologj, 
of aohnalB, und botan;, or that of plants. 
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merous. Again, " Natural Selection " serves to explain 
the circumstaDce that ofteii in adjacent islands we find ani- 
mills closely resembling, and appearing to represent, each 
other ; while, if certain of these islands show signs {by 
depth of surrounding sea or what not) of more ancient 
separation, the animals inhabiting them exhibit a corre- 
sponding divergence.' The explanation consialB in rep- 
resenting the forma inhabiting the islands as being the 
modified descendants of a common stock, the modification 
being greatest where the separation has been the most pro 



W- 



"Rudimentary structures" also receive an esplanatioa 
by means of this theory. These stnictiireB are parts which 
are apparently functionless and uselesa where they occur, 
but which represent similar parts of large size and func- 
tional importance in other animals. Examples of such " ru- 
dimentary structures" are the foetal teeth of whales, and 
of the front part of the jaw of ruminating quadrupeds, "x.^ 
These foetal sttuotures are minute in size, and never cut the _j/ 
gum, but are reabsorbed without ever coming into use, f ' ■ "^ 
while no other teeth succeed them or represent them in the 
adult condition of those animals. The mammary glands of 
all male beasts constitute another example, as also does the 
Tving of Uie apterys — a New Zealand bird utterly incapable 
of flight, and with the wing in a quite rudimentary condi- 
tion (whence the name of the animal). Yet this rudiment- 
ary wing contains bones which are miniature representa- 
tives of the ordinary wing-bonea of birds of flight. Now, 
the presence of these useless bones and teeth is explained 
if they may be considered as actually being the inherited 
diminished representatives of parts of large size and func- 
tional importance in the remote ancestors of these various 
animals. 

' For very bloreating oiamples, see Mr. Wnliaoe'e " Malay Arclii- 
peUgo." 
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Again, the singular facts of " homology " are capable of 
a similar explanation. ** Homology " is the name applied 
to the investigation of those profound resemblances which 
have so often been found to underlie superficial differences 
between animals of very different form and habit. Thus 
man, the horse, the whale, and the bat, all have the pec- 
toral limb, whether it be the arm, or fore-legi or paddle, or 
wing, formed on essentially the same type, though the num- 
ber and proportion of parts may more or less differ. Again, 
the butterfly and the shrimp, different as they are in ap- 
pearance and mode of life, are yet constructed on the same 
common plan, of which they constitute diverging manifesta- 
tions. No a priori reason is conceivable why such simi- 
larities should be necessary, but they are readily explicable 
on the assumption of a genetic relationship and affinity be- 
tween the animals in question, assuming, that is, that they 
are the modified descendants of some ancient form — their 
common ancestor. 

That remarkable series of changes which animals under- 
go before they attain their adult condition, which is called 
their process of development, and during which they more 
or less closely resemble other animals diu'ing the early 
stages of the same process, has also great light thrown on 
it from the same source. The question as to the singularly 
complex resemblances borne by every adult animal and 
plant to a certain number of other animals and plants — re- 
semblances by means of which the adopted zoological and 
botanical systems of classification have been possible — finds 
its solution in a similar manner, classification becoming the 
expression of a genealogical relationship. Finally, by this 
theory — and as yet by this alone — can any explanation be 
given of that extraordinary phenomenon which is meta- 
phorically termed mimicry^ Mimicry is a close and striking, 
yet superficial resemblance borne by some animal or plant 
to some other, perhaps very different, animal or plant. The 
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"walking leaf" (an insect belonging- Uj the grasshopper 
sod cricket order) is a welt-known, and conspicuous instuiice 
of the aasumplion by an animal of the appearance of a 
vegetable structure (see illustration on p. 4?) ; and the -bee-, 
fly, and spider orchids, are familiar examples of a converse ■ 
resemblance. Birds, butterflies, reptiles, and even fish, I 
seem to bear in certain instances a similarly striking re* J 
semblance to other birds, butterflies, reptUes, and fiah, of I 
altogether distinct kinds. The explanation of this matter j 
which "Natural Selection" offers, aa to aniina[B,i8 that cer- I 
tain varieties of one kind have found e-ietnption from per- 1 
seoution in consequence of an accidental resemblance which 1 
such varieties have exhibited to animals of another kind, or 
to plants ; and that they were thus preserved, and the de- 
gree of resemblance was continually augmented in their 
descendants. As to plants, the explanation offered by this 
theory might, perhaps, be, that varieties of plants, which 
presented a certain superficial resemblance in their flowers 
to insects, have thereby been helped to propagate their 
Und, the visit of certain insects being useful or indispen- 
sable to the fertilization of many flowers. I 
We have thus a whole series of important facta which i 
"Natural Selection " helps us to understand and coBrdi- 
nate. And not only are all these diverse facts stnmg to- 
gether, as it were, by the theory in question ; not only , ; 
does it explain the development of the complex instincts , • ^.^^i 
of the beaver, the cuckoo, the bee, and the ant, as also the j .' 
dazzling brilliancy of the humming-bird, the glowing tail .-^i** 
and neck of the peacock, and the melody of the nightin- 
gale; the perfume of the rose and the violet, the bril- 
liancy of the tulip and the sweetness of the nectar of flow- 
ers; not only does it help us to understand all these, but 
serves as a basis, of future research and of inference from 
the known to the unknown, and it guides the investigator 
to the discovery of new facts which, when ascertained, it 
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soPiiM also abit! to ooOrdinnte.' Nay, " Nahiral Seli 
Hcoms CApabto o/ applioiitiun not only to the building up 
of the anuilleHt and most inBignirii:ant orjraniBme, but evea 
of oxtonslon b<'yond tlie bioiojjiciil domain altogether, so 
aa poaaibly to have relation to the stable equilibrium of 
tlio Bolar system iiavU, and even of the whole siderenl nni- 
versei. Thus, whether this theory be true or false, all lov- 
oni of iiatumi srienoo should acknowledge a deep debt of 
grntitwle to Mi^tMnt. Darwin and WuUace, on account of its 
pnuitiral utility, | But the utility of a theory by no means 
iinplii^ii its tnitli. \ What do we not owe, for example, to 
tint Utmrs of the Alchemists i The emissioii theory of 
llj^ht, again, has been pregnant with valuable results, aa still 
is the Atoniie theory, and others which will readily suggest 
themselves. 

With regard to Mr. Darwin (with whose name, on ac- 
count of the noble self-abnegation of Mr. Wallace, the 
theory is in gcncml exclusively associated), his friends may 
heartily eongratulate him on the fact that he is one of the 
fi'w exeeptiouB to the rule respecting the non-appreciation 
of a prophet in his own country. U would be difficult to 
name another living laborer in the field of physical science 
who has excitiwl an interest so wide-spread, and given rise 
to so much praise, giktheriiig round him, as he has done, a 
chorus of more or less completely acquiescing disciples, 
thentaelvos mnslt^rs in science, and each the representative 
of a crowd of cntlmsiastio followers. 

Such is the Darwinian theory of " Natural Selection," 
such are the more remarkable facts which it is potent to 

•Seo MUller'i work, "Far Diirwln," Utoly Iranslatod into EngliBh by 
Mr. D&IIm. Mr. Wallace also predicM the dkcuvery, in Madagnsosr, of 
t havtk-iDOth wltb on eDonnouBly-long proboacis, and he docs this on 
Bccuunt of the discoverj tbere of on orcbid with a nectary fram ton to 
fourtoon inohos in length. Bee Quarterly Journal of BcieHM, OcUber, 
1867, and "KaWral Bolaction," p. 276. 
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explain, and sucb ia the reception it has met with in ihe 
world A few words uow as to tlie reasons for the very 
wide-spread interest it has awakened, and the keenness 
with which the theory has been both advocated and com- 
bated. 

The important bearing it has on such an extensive 
range of acientific facts, its utility, and the vast knowledge 
and great ingenuity of its promulgator, are enough to ao- 
count for the heartiness of its reception by those learned 
in natural history. But quite other causes have concurred 
to produce the general and higher degree of interest felt 
in the theory besides the readiness with which it harmonizes 
with biological facts. These latter could only be appreci- 
ated by physiologists, zoologists, and botanists ; whereas 
the Darwinian theory, so novel and so startling, has found 
a cloud of advocates and opponents beyond and outside 
the world of physical science. 

In the first place, it was inevitable that a great crowd 
of half-educated men and shallow thinkers should accept 
with eagerness the theory of " Natural Selection," or rath- 
er what they think to be such {for few tilings are more re- 
markable than the way in which it has been misunder- 
stood), on account of a certain characteristic it has in com- 
mon with other theories -^ which should not be mentioned 
in the same breath with it, except, as now, with the accom- 
paniment of protest and apology. We refer to its remark- 
able simplicity, and the ready way in which phenomena 
the most complex appear explicable by a cause for the 
comprehension of which laborious and persevering efforts 
are not required, but which maybe represented by the sim- 
ple phrase "survival of the fittest." With nothing more 
than this, can, on the Darwinian theory, all the most intji- 
cate &ct8 of distribution and affinity, form and color, be 
accounted for; as well the most complex instincts and the 
most admirable adjustments, such as those of the human 






eye und car. It is in great measure, tlien, owing to this 
supposed simplicity, and to a belief in its being' yet easier 
ftnd more simple than it is, that Darwinism, however imper- 
fcotly understood, bos become a subject for general coovei^ 
sation, and has been al>Ie thus widely to increase a certain 
knowledge of biological matters; and this excitation of 
interest, in quarters where otherwise it would have been en- 
tirely wanting, is an additional motive for gratitude on the 
part of imturaliBtB to the authors of the new theory. At 
the same tium it must be admitted that a similar " simpli- 
city " — the apparently easy explanation of complex phe- 
nomena — also constitutes the charm of such matters as hy- 
dropathy and phrenology, in the eyes of the unlearned or 
half-educated public It is indeed the charm of all those 
seeming " shortK^uts " to knowledge, by which the labor of 
mastering scientific details is spared to those who yet be- 
lieve that without such labor they can attain all the most 
valuable results of scientitic research. It is not, ol course, 
fiir a moment meant to imply that its " simplicity " tells at 
all against " Natural Selection," but only that the actual or 
supposed possession of that quality is a strong reason for 
the wide and somewhat hasty acceptance of the theory, 
whether It bo true or not. 

In the second place, it was inevitable that a theory ap- 
pearing to have very grave relations with questions of the 
last importance and interest to man, that is, with ques- 
tions of religious belief, should call up an array of assail- 
*ant8 and defenders. Nor have the supporters of the 
thoory much reason, in many cases, to blame the more or 
less unskilful and hasty attacks of adversaries, seeing that 
those attacks have been in great part due to tlie unskiKuI 
and perverse advocacy of the cause on the part of some of 
its adherents. If the odium theologieum has inspired 
some of its opponents, it is undeniable that the odium a»> 
titheolofficum has possessed not a few of its supporters. 



It 18 true (and in appreciating some of Mr. Dnrwin's ex- 
preasions it should never be forgotten) tliat the theory has jft {.n - n ^ 
been both at its first promulgation and since vehemently « i ■* W 
attacked an J denounced as unchristian, nay, as necessarily 
atheistic; but it is not less true that it has been made use 
of as a weapon of offence by irreligious writers, and has 
been again and again, especially in Continental Europe, 
thrown, as it were, in the face of believers, with sneers 
and contumely. When we recollect the warmth with 
wMch what he thought was Darwinism was advocated by 
such a writer as Prof. Vogt, one cause of his zeal was 
not far to seek — ^a zeal, by-the-way, certainly not " accord- 
ing to knowledge ; " for few conceptions could have Ijeen 
more conflicting with true Darwinism than the theory he 
formerly maintained, but has since abandoned, viz., that the 
men of the Old World were descended from African and 
Asiatic apes, while, similarly, the American apes were the 
progenitors of the human beings of the New World. The 
oause of this palpable error in a too eager disciple one 
might hope was not anxiety to snatch up all or any arms 
available against. Christianity, were it not for the tone un- 
happily adopted by this author. But it is unfortunately 
quite impossible to mistake his meaning and intention, for 
he is a writer whose offensiveness is gross, while it is some- 
times almost surpassed by an amazing shallowness. Of 
course, as might fiilly be expected, he adopts and repro- 
duces the absurdly trivial objections to absolute morality 
drawn from differences in national customs.' And he 
seems to have as Uttle conception of the distinction be- 
tween " formally " moral actions and those which are only 
"materially " moral, as of that between the veirhum. men- 
tale and the verbum oris. As an example of his oneslded- 
nesB, it may be remarked that be compares the skulls of the 
' " Leclntea on Man," tcinalated bj the Anthropological Society, ISM, 
p. 229. 
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American monkcya {Cebus apeUa and C. albifrons) with 
the intention of showing that man is of several distinct 
species, because skulls of different men are less alike than 
are those of these two monkeys ; and he does this regard- 
lesB of how the skulls of domestic animals (with whiclt it 
is for more legitimate to compare races of men than with 
wild kinds), e. g., of different dogs or pigeons, tell precisely 
in the opposite direction. Regardless also of the fact that 
perhaps no genus of monkeys is in a. more unsatisfactory 
state as to the determination of its different kinds than the 
genus chosen by him for illustration. This is 8o much the 
case that J, A. Wagner (in his supplement to Schreber's 
great work on Beasts) at first included all the kinds in a 
single species. 

As to the strength of his prejudice and his regrettable 
coarseness, one quotation will be enough to display both. 
Speaking of certain early Christian missionaries, he says : ' 
** It is not so very improbable that the new religion, before 
which tlie flourishing Roman civilization relapsed into a state 
of barbarism, should have been introduced by people in whose 
skulls the anatomist finds simiuus characters so well devel- 
oped, and in which the phrenologist finds the organ of ven- 
eration so much enlarged, I shall, in the meanwhile, call 
these simioua narrow skulls of Switzerland ' Ajwstle skulls,' 
as I imagine that in life they must have resembled the type 
of Peter the Apostle, as represented in Byzantine-Nazarene 
art." 

In face of such a spirit, can it be wondered at that dis- 
putants have grown warm ? Moreover, in estimating the 
vehemence of the opposition which has bH3en offered, it 
should be borne in mind that the views defended by religious 
writers are, or should be, all-important in their eyes. They 
could not be expected to view with equanimity the destruc- 
tion in many minds of " theology, natural and revealed, 
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psychology, and metaphysics ; " nor to weiga with calm and 
frigid impartiality arguments which seemed to them to be 
fraught with results of the highest moment to mankind, and 
therefore imposing on their conspiencea strenuous opposi- 
tion as a first duty. Cool, judicial impartiality in them would 
have been a sign perhaps of intellectual gifts, but also of 
& more important deficiency of generous emotion. 

It is easy to complain of the onesidediiess of many of 
those who oppose Darwinism in the interest of orthodoxy ; 
but not at all less pateut is the intolerance and narrow- 
mindedness of some of those who adrocate it, avowedly or 
covertly, in the interest of heterodoxy. This hastiness of 
rejection or acceptance, determined by iilterior consequences 
believed to attach to " Natural Selection," is unfortunately ' 
in part to be accounted for by some expressions and a cer- 
tain tone to be found in Mr, Darwin's writings. That his 
expressions, however, are not always to be construed liter- 
ally is manifest. His frequent use metaphorically of the 
expressions, "contrivance," for example, and "purpose," 
has elicited, from the Duke of Argyll and others, criticisms 
which fail to tell against their opponent, because such ex- 
pressions arc, in Mr. Darwin's writings merely figurative — 
metaphors, and nothing more. 

It may be hoped, then, that a similar looseness of ex- 
pression will account for passages of a directly opposite 
tendency to that of his theistic metaphors. 

Moreover, it must not be forgotten that he frequently 
uses that absolutely theological term, " the Creator," and 
that he has retained in all the editions of his " Origin of 
"^lecies" an expression which has been much criticised. 
He speaks "of life, with its several powers, having been 
originally breathed by the Creator into a few forms, or 
into one.'" This is merely mentioned in justice to Mr. 
Darwin, and by no means because it is a position which tJiis 
•See nth edit., 1869, p. 679. 
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book is intended to support. For, from Mr, Darwin's 
— mode of speaking, it appears that by suoh divine action he J 
'^^ means a. supernatural intervention, whereas it is 
* "' tended that tiiroughout the whole process of physical evo*! 
W*^i-lution— the first manifestation of life included — su^emofu^J 
^ e. ^^raf action is assuredly not to be looked for. 

Again, in justice to Mr. Darwin, it may be observect] 
that he is addressing the general public, and opposing t 
ordinary and common objections of popular religionistB, i 
have inveighed against " Evolution " and " Natural £ 
tion" as atheistic, impious, and directly conflicting with tliQ:! 
dogma of creation. 

Still, in so important a matter, it is to be regretted thafH 
he did not take the trouble to distinguish between such 
merely popular views and those whifh repose upon some 
more Ten erable authority. Mr, John Stuart Mill has replied 
to similar critics, and shown that the assertion that hia 
philosophy is irreconcilable with theism is unfounded ; and 
it would have been better if Mr. Darwin had dealt in the 
er with some of his assaUunts, and shown the 
y of certain of their objections when viewed from a 
e elevated religious stand-point. Instead of so doing, he 
s to adopt the narrowest notions of his opponents, and, 
far fi-om endeavoring to expand them, appears to wish to 
indorse them, and to lend to them the weight of hia author- 
ity. It is thus that Mr, Darwin seems to admit and assume 
that the idea of " creation " necessitates a belief in an in- 
terference with, or dispensation of, natural laws, and that 
" creation " must be accompanied by arbitrary and unorderly 
phenomena. None but the crudest conceptions are placed 
by him to the credit of supporters of the dogma of creation, 
and it is constantly asserted that they, to be consistent, 
must offer " creative fiats " as explanations of physical phe- 
1, and be guilty of numerous other such absurdities. 
rapossible, therefore, to acquit Mr. Darwin of at least 
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a. certain carelcssncBS in this matter; and t!ie result is, lie 
lias the appearance of opposing ideas whit-h he gives no 
clear evidence of having ever fully appreciated. He is far 
&om being alone in thia, and perhaps merely takes up and 
reiterates, mthout much consideration, assertions previously 
assumed by others. Nothing could be further from Mr. 
Darwin's mind than any, however small, intentional misrep- 
resentation; and it is therefore the more unfortunate that 
he should not have shown any appreciation of a position op- 
posed to his own other than that gross and crude one which 
he combats so superfluously — that he should appear, for a 
moment, to be one of those, of whom there are far too many, 
who first misrepresent their adversary's view and then elab- 
orately refute it ; who, in fact, erect a doll utterly incapable 
of self-defence, and then, with a flourish of trumpets and 
many vigorous strokes, overthrow the helpless dummy they 
had previously raised. 

This is what many do who more or less distinctly oppose 
theism in the iotereats, as they believe, of physical science ; 
and they often represent, among other things, a gross and 
narrow anthropomorphism as the necessary consequence 
of views opposed to those which they themselves advocate. 
Mr. Darwin and others may perhaps be excused if they 
have not devoted much time to the study of Christian phi- 
losophy; but they have no right to assume or accept with- 
out careful examination, as an unquestioned fact, that in 
that philosophy there is a necessary antagonism between 
the two ideas, "creation " and "evolution," as applied tOi 
organic forms. 

It is notorious and patent to all who choose to seek, . 
that many distinguished Christian thinkers have accepted 
and do accept both ideas, i. e., botli " creation " and " evo- ■ 
lution." y 

As much as ten years ago, an eminently Christian writer 
observed; " The creationist theory does not necessitate the 
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pcrpptiial search after manifestatiotiB of miraculous powers 
'|ftnd perpetual ' cataatropbes.' Creation is not a miraculous 
interference with the laws of Nature, but the very iustitur 
'tion of those laws. Law and regularity, not arbitrary in- 
tervention, was the patristic ideal of creation. With this 
notion, they admitted without difBculty the most surprising 
origin of living creatures, provided it took place by law. 
They held that when Giod said, 'Let the waters produce,' 
' Let the earth produce,' He conferred forces on the ele- 
ments of earth and water, which enabled them naturally to 
produce the various species of organic beings. This power, 
they thought, remains attached to the elements throughout 
all time." " The same writer quotes St, Augustine and St, 
Thomas Aquinas, to the effect that, " in the institution of 
Nature we do not look for miracles, but for the laws of Na- 
ture." " And, again, St, Basil," speaks of the continued 
operation of natural laws in the production of all organ- 



80 much for writers of early and mediteval times. As 
to the present day, the author can confidently affirm that 
there are many aa well versed in theology as Mr. Darwin is 
in his own department of natural knowledge, who would 
not be disturbed by the thorough demonstration of his 
theory. Nay, they would not even be in the least painful- 
ly affected at witnessing the generation of animals of com- 
plex organization by the skilful artificial arrangement of 
natural forces, and the production, in the future, of a fish, 
by means analogous to those by which we now produce urea. 

And this because they know that the possibility of such 
phenomena, though by no means actually foreseen, has yet 



'" Tht Ramhlfr, March, 1880, vol. lii., p. 3^2. 

" " Id priml malitutione nntunE non quffiritut miraciilum, sed quid 
natura rerum habcat, ut AiiguRtinii.'< dicit, lib. ii,, sup. Gen, und lit, c. 1." 
(SI. Thomas, Sum. I". IxviL I, ad 3.) 

" "HeMam." Horn, it, p. 81. 
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been fully provided for in the old philosophy centuries be- / 
fore Darwin, or even before Bacon, and that their place in 
the system can be at once assigned them without even dis- 
turbing its order or marring its harmony. 

Moreover, the old tradition in this respect has never 
been abandoned, however much it may have been ignored 
or neglected by some modem writers. In proof of this it 
may be observed that perhaps no postrmediasval theologian 
has a wider reception among Christians throughout the 
world than Suarez, who has a separate section " in opposi- 
tion to those who maintain the distinct creation of the vari- 
ous kinds — or substantial forms— of organic life. 

But the consideration of this matter must be deferred 
for the present, and the question of evolution, whether Dar- 
winian or other, be first gone into. It is proposed, after 
that has been done, to return to this subject (here merely 
alluded to), and to consider at some length the bearing of 
" Evolution," whether Darwinian Or n On-Darwinian, upon 
" Creation and Theism." 

Now we will revert simply to the consideration of the 
theory of " Natural Selection " itself. 

Whatever may have hitherto been the amount of 
ceptance that this theory has met with, all, I think, anti- 
cipated that the appearance of Mr. Darwin's large and care- 
ful work on "Animals nod Plants under Domestication" 
oould but further increase that acceptance. It is, however, 
somewhat problematical how far such anticipations will be 
realized. The newer book seems to add after all but little 
in support of the theory, and t<) leave moat, if not all, its 
difficulties exactly where they were. It is a question, also, 
whether the hypothesis of "Pangenesis"" may not be 

" Suarez, Hetaphyaica. Edition Viv£a. Paris, 1886. TuL I. Sis- 

'* " PangenoalB " ia the iiiiine of the new theory propoaed by Mr. I 
Darwin, in order to aocount for variaufl obacnre phyaiologioal facU, g 
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found ratlicr to encumber than to support the theory it wbb 
intondcd to Bubaerve. However, the work in queetioD 
troats only of domestic antinal§, and probably the next in- 
etalniGut will address itself more yigorouBly and directly to 
the difficulties which seem to us yet to bar the way to a 
complete acceptance of the doctrine. 

If the tieory of Natural Selection can be shown to be 

iut," C[i)ite insufficient to explain any considerable number of im- 
j' portant phenomena connected with the origin of species, 
that theory, as the cicplanation, must be considered as pro- 
visionally discredited. 

ri If other causes than Natural (including sexual) Selec- 

^^^ tion can be proved to have acted — if variation can in any 
oases be proved to be subject to certain determinations in 
special directions by other means than Natural Selection, 
it then becomes probable, a priori, that it is so in others, 
and that Natural Selection depends upon, and only supple- 
menbi, such means, which conception is o^Hised to the 
pure Darwinian position. 

Now it is certain, a priori, that variation is obedient to 

some law, and therefore that " Natural Selection " itself 

must be capable of being subsumed into some higher law ; 

'*ttid it is evident, I believe, a posteriori, that Natural Se- 

***** leotion is, at the very least, aided and supplemented by 
some other agency, 
■'•^^ Admitting, then, organic and other evolution, and that 
new forms of animals and plants (new species, genera, eto.) 
e. g., as the oi^caBionnl reproduclioti, b; indlviiiuoJg, of parts oliich tbej 
hsTO lost ; the appearance in oft^prmg af parental, and aometimes of re- 
mote Bncestral, characters, etc. It accounla for these phenomena by 
RQpposing that ever; creature posseaseB countlesa mdefiDitel;-niuial« 
organio BtomB, termed "geromulea," which atoms are auppoged to be 
generated in orerr part of ererj organ, to be ui constant cireulstiOD 
ubout the body, and to have tbe power of reproductiou. Horeorer, 
atoms from eTor; part are supposed to be stored in tbe genomdre prod- 
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have from time to time been evolved from preceding ani- 
mals and plants, it follows, if the views here advocated are 
true, that this evolution has not taken place by the action 
of " Natural Selection " alone, but through it (among other 
influences) aided by the concurrent action of some other nat- 
ural law or laws, at present undiscovered ; and probably 
that the genesis of species takes place partly, perhaps 
mainly, through laws which may be most conveniently 
spoken of as special powers and tendencies existing in each 
organism ; and partly tiirough influences exerted on each 
by surrounding conditions and agencies organic and inor- 
ganic, terrestrial and coamical, among which the " survival 
of the fittest " plays a certain but subordinate part. 

The theory of " Natural Selection " may (though it need 
not) be taken in such a way as to lead men to regard the 
present organic world as formed, so to speak, aoaidentaHy, 
beautiful and wonderful as is confessedly the hap-hazard 
result The aame may perhaps be said with regard to the 
system advocated by Mr. Herbert Spencer, who, however, | 
also relegates " Natural Selection " to a subordinate r^le^ 
The view here advocated, on the other hand, regards the^ 
whole organic world as arising and going forward in One 
harmonious development similar to that which displays it^ . 
self in the growth and action of each separate individual i 
organism. It also regards each such separate organism aa 
the expression of powers and tendencies not to be accounted j 
for by " Natural Selection " alone, or even by that together^ 
with merely the direct inBuence of surrounding conditions.^ 

The difficulties which appear to oppose themselves to 
the reception of "Natural Selection" or "the survival of 
the fittest," as the one explanation of the origin of spe- 
cies, have no doubt been already considered by Mr. Dar- 
win. Nevertheless, it may be worth while to enumerate 
tiiem, and to state the considerations which appear to give 
them weight ; and there is no doubt but that a naturalist 
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BO candid and careful as the author of the theory in ques- 
tion, will feel obliged, rather than the reverse, by the sug- 
gestion of all tlie doubts and difficulties which can be 

brought against it. 

Whut is to be brought forward may be summed up as 
follows : 

That " Natural Selection " ia incompetent to account 
for the incipient stages of useful structures. 
y That it does not harmonize with the coexistence of 
—closely-similar structures of diverse origin, 

Thut there are grounds for thinking that specific dif- 
^^^ferences m&y be developed suddenly instead of gradually. 
• - That the opinion that spedes have definite though very 

different limits to their variability is still tenable. 

That certain fossil transitional forma are absent, which 
might have been expected to be present. 

That some facts of geographical distribution supple- 
ment other difficuUies. 

That the objection drawn from the physiological dif- 
ference between " species " and " races " stiU exists unre- 
futed. 

That there are many remarkable phenomena in organic 
forms upon which " Natural Selection " throws no light 
whatever, but the explanations of which, if they could be 
attained, might throw light upon specific origination. 

Besides these objections to the sufficiency of " Natural 
Selection," others may be brought against the hypothesis 
of " Pangenesis," which, professing as it does to explain 
'great difficulties, seems to do so by presenting others not 
less great — almost to be the explanation of obscurum per 
obecurius. 
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THE rKCOMPBTBNOT OP " NATIJEAI. BEI^OXIOH' TO AOfl 
OOTTNT FOB THE ITTCIPIKNT BTAQBa OV USEFUL STEUOT-* 



Mr. Dirwln Bnpposea thU Nstaml SulMtion acls hy Sbirht Vortaaonfc— ThoM mi 

uselhl at onra.— DifflcuMes Ba to the Giraffe ; ns lo Mlmfcay : u fai the Hsada of, 1 
FlitflabeB ; as to Ihe Orlt'in Bud Cunsluicr of Iho VerMbnle Umba ; u to Wluls- 1 
lione ; u tD the TDimg KingiirDu ; an to Bee-nrclilDS ; u ta certala FroceiHis of -f 
MebiniorpboAla ; u to tho Mummuy-glFuid ; as td certain Ape Choraolert; i 
tlie Rattlesiuke and Cobn : aa to the Vraeoiaot PormittiHi dF theEyeuia Ear, u I 
lo the Fqlly-devetopeil CondiBon of Uic Eye jmd Eur ; M to the Voles ; H lo ShsU- J 

Mi; aaloOrdilds; u lo Ants.— thr ?I«ci>99ity Ibrthe aimnlUonaiu ModifloiUoB J 

" Natcral Selectdon," simply and by itself, is potent ' 
to explain the maintenance or the furtber extension and 
development of favorable variations, which are at once suf- £*''' 
ficiently considerable to be useful from the first to the iudi- n 
vidual possessing them. But Natural Selection utterly fails 
to account for the conservation and development of the , 
minute and rudimeutary beginnings, tbe slight and infini- 
tesimal oommencements of structures, however useful those 
structures may afterward become. 

Now, it is distinctly enunciated by Mr. Darwin, that the 
spontaneous variations upon which his theory depends are 
individually slight, minute, and insensible. He says,' 
" Slight individual differences, however, suffice for the 
work, and are probably the sole differences which are effec- ' 
tive in the production of uew species," And again, after 

' " Animals and Pknta under Domesticstion," ToL ii., p. 192 
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mentioning the frequent sudden appearances of domestic 

varieties, he speaks of " the false belief as to the similarity 

of natural species in this respect." * In his work on the 

" Origin of Species," he also observes, " Natural Selection 

acts only by the preservation and accumulation of small 

inherited modifications." " And " Natural Selection, if it 

be a true principle, will banish the belief ... of any great 

,and sudden modification in their structtu'e." * Finally, he 

^ adds, " If it could be demonstrated that any complex organ 

t '.existed, which could not possibly have been formed by nu- 

/ " merous, successive, slight modifications, my theory would 

absolutely break down." * 
) ' Now the conservation of minute variations in many 
instances is, of course, plain and intelligible enough; such 
' e. g., as those which tend to promote the destructive facul- 
ties of beasts of prey on the one hand, or to facilitate the 
flight or concealment of the animals pursued on the other ; 
provided always that these minute beginnings are of such 
a kind as really to have a certain eflBciency, however small, 
in favor of the conservation of the individual possessing 
them ; and also provided that no unfavorable peculiarity 
in any other direction accompanies and neutralizes, in the 
struggle for life, the minute favorable variation. 

But some of the cases which have been brought for- 
ward, and which hftve met with very general acceptance, 
seem less satisfactory when carefully analyzed than they at 
first appear to be. Among these we may mention " the 
neck of the girafife." 

At first sight it would seem as though a better exam- 
ple in support of " Natural Selection " could hardly have 
been chosen. Let the fact of the occurrence of occasional 
severe droughts in the country which that animal has in- 

* " Animals and Plants under Domestication/' vol ii., p. 414. 
» "Origin of Species," 6th edit., 1869, p. 110. 

* Ibid., p. 111. » Ibid., p. 227. 
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habited be granted. In that case, wfien the ground vege- 
tation has been consumed, aud the trees alone remain, it is 
plain that at such times only those individuals (of what we 
assume to be the nascent girafl'e species) which were able 
to reach high up would be preserved, and would become 
the parents of the following generation, some individuals 
of which would, of course, inherit that high-reaching power 
which alone preserved their parents. Only the high-reach- 
ing issue of these high-reaching individuals would again, 
cateria paribus, be preserved at the nest drought, and 
would again transmit to their offspring their still loftier 
stature; and so on, from period to period, through ieons of 
time, all the individuals tending to revert to the ancient 
shorter type of body, being ruthlessly destroyed at the oc- 
currence of each drought. 

(1.) But against this it may be said, in the first place, 
that the argument proves too much ; for, on this supposi- 
tion, many apooies must have tended to undergo a similar 
modification, and we ought to have at least several forma, 
similar to the giraffe, developed from different Uugulata,' 
A careful observer of animal life, who has long resided in 
South Aiica, explored the interior, aud lived in the giraffe 
country, has assured the author that the giraffe has powers 
of louomotiou anil endurance fully equal to those possessed 
by any of the other Uugulata of that continent. It would 
seem, therefore, that some of these other Ungulates ought 
to have developed in a similar manner as to the neck, under 
pain of being starved, when the long neck of the girafie 
was in its inoipient stage. 

To this critidsm it baa been objected that different kinds 
of animals are preserved, in the struggle for life, in very 
diffisrent ways, and even that "high reaohiug" may be al> 

' The order Ungnlata contains the hoofed beasts ; (hnt is, all ossa, 
deer, antelopea, sheep, goats, caniels, hogs, the hippopotamus, the difier- 
ent kinda of rbiDDoeros, the tapirs, horaes, asaes, zebras, quaggaa, etc 
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tained in more modea than one — ae, for eiample, I 
trunk of the elephant. This is, indeed, true, but then none 
of the African Ungulata' have, nor do thej appear ever to 
have had, any proboscis whatsoever; nor have they ac- 
quired such a development as to allovr themto rise on their 
hind-limbs and graze on trees in a kangaroo attitude, nor a 
power of climbing, nor, as far as known, any other modifi- 
cation tending to compensate fbr the comparative shortness 
of the nec^k. Again, it may perhaps be said that leaf-eating 
forms arc exceptional, and that therefore the struggle to 
attain high branches would not affect many Ungulates, 
But flvu^Iy, when these severe droughta necessary for the 
theory occur, the ground vegetation is supposed to be 
exhausted ; and, indeed, the giraffe is quite capable of feed- 
ing from off the grouiid. So that, in these cages, the other 
Unpulata mv«t have taken to leaf-eating or have starved, 
and thus must have had any accidental long-necked varieties 
favored and preserved exactly as the long-necked varieties 
of the giraffe are supposed to have been favored and pre- 
served. 

The argument as to the different modes of preservation 
has been very well put by Mr. Wallace,' in reply to the 
objection that " color, being dangerous, should not exist in 
Nature." This objection appears similar to mine ; as I say 
that a giraffe neck, being needful, there should be many 
animals with it, while the objector noticed by Mr. Wallace 
says, " A dull color being needful, all animals should be so 
colored." And Mr. Wallace shows in reply how porcupines, 
tortoises, and mussels, very hard-coated bombadier beetles, 
stinging insects, and nauseous-tasted caterpillars, can afford 
to be brilliant by the various means of active defence or 
passive protection they possess, other than obscure colora- 

' The etcphaotB of Africa and India, with their extinct sliiea, conati- 
tnte the order Frohoacklea, and do not belong to tfao Ungnlala. 
" aee " Natural Selec^on," pp. 60-75. 
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tion. He says : " The attitudes of Bome ioBects may a 
protect them, as the habit of turning up the tail by thai 
haimiesa rore-bcetles (Staphylinidie), no doubt leads otherl 
animals, besides children, to the belief tliat they can Etinjf.T 
The curious attitude assumed by sphinx caterpillorB is prob- | 
ably a safeguard, as well as the blood-red tentacles whioh J 
can suddenly be thrown out from the neck by the caterpil- 1 
lars of all the true swallow-tailed butterflies," 

But, because many different kinds of animals can e 
the observation or defy the attack of enemies ii 
variety of ways, it by no means follows that there are any 
aimilar number and variety of ways for attaining vegetable 
food in a country where all such food, other than the 
lofty branches of trees, has been for a time destroyed. In 
Buch a country we have a number of vegetable-feeding Un- ,' 
gulates, all of which present minute variations as to the 
length of the neck. If, as Mr. Darwin contends, the natural 
selection of these favorable variations has alone lengthened 
tbe neck of the giraffe by preserving it during droughts ; 
similar variations, in similarly feeding forms, at the same ' 
■times, ought similarly to have been preserved and so length- ^ 
Nied the neck of some other Ungulates by similarly pre- r' 
aerving them during the same droughts. ' ' 

(2.) It may be also objected, that the power of reaching 
upward, acquired by the lengthening of the neck and legs, 
must have necessitated a considerable increase in the entire ^ 
size and mass of the body (larger bones requiring stronger ' 
and more voluminous muscles and tendons, and these 
again necessitating larger nerves, more capacious blood- 
vessels, etc.), and it is very problematical whether the dia- , 
advantages thence arising would not, in times of scarcity, 
inore than coimterbalance the advantages. ^ 

For a considerable increase in the supply of food would 
be requisite on account of this increase in size and mass, 
while at tlie same time there would be a certain decrease 



THE GENESIS OF BPEaES. 

in strength ; for, as Mr. Herbert Spencer says,* " It is de- 
monstrable that the excess of absorbed over expended nu- 
triment must, otlier things equal, become less as the size of 
an animal becomes greater. In similarly-shaped bodies, 
the masses vary aa the cubes of the dimensions ; whereas 
the strengths vary as the squares of the dimensions." . , , 
" Supposing a creature which a year ago was one foot high, 
has now become two feet high, while it is unchanged in 
proportions and structure — what are the necessary coa- 
oomitant changes that have taken place in it ? It is eight 
times as heavy; that is to say, it has to resist eight times 
the strain which gravitation puts on its structure; and in 
producing, as well as in arresting, every one of its move- 
ments, it has to overcome eight times the inertia. Mean- 
while, the muscles and bones have severally increased their 
contractile and resisting powers, in proportion to the areas 
of their transverse seotions ; and hence aro severally but 
four times ae strong as they were. Thus, while the creature 
has doubled in height, and while its ability to overcome 
forces has quadrupled, the forces it has to overcome hare 
grown eight times as great. Hence, to raise its body 
through a given space, its muscles have to be contracted 
with twice the intensity, at a double cost of matter ex- 
pended." Again, as to the cost at winch nutriment is dis- 
tributed through the body, aud effete matters removed from 
it, " Each increment of growth being added at the periphery 
of an organism, the force expended in the transfer of mat- 
ter must increase in a. rapid progression — a progression 
more rapid than that of the mass." 

There is yet another point. Vast as may have been the 
time during which the process of evolution has continued, 
it is, nevertheless, not infinite. Yet, aa every kind, on the 
Darwinian hypothesis, varies slightly but indefinitely in 
every organ and every part of every organ, how very gen- 

• "Principlefl of Biologj," yot L, p. 123. 
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eralij must favorable variations as to the lengtli of the neukS 
have been accompanied by some unfavorable variation i 
some other part, neutralizing the action of the favoKible' ^. 
one, the latter, moreover, only taking effect during the?e 
periods of drought I How often must not individuals, ^ 
vored by a slightly-increased length of neck, have failed to ■■ 
enjoy the elevated foliage which they had not strength or | 
endurance to attain ; while other individuals, exceptionally 
lobuat, could struggle on yet further till they arrived at 
vegetation within their reach ! 

However, allowing this example to pass, many other in- 
Btancea will be found to present great difGcultics, 

Let ua take the cases of mimicry among Icpidoptera and . 
other insects. Of this subject Mr. Wallace has given a most 
interesting and complete account,'" showing in how many 
and strange instances this superficial resemblance by one ' 
creature to some other quite distinct creature acta as a safe- . 
gUArd id the Grst. One Or two instances must here Suffice, 
In South America there is a family of butterflies, termed 
BUiconidce, which are very conspicuously colored and slow 
in flight, and yet the individuals abound io prodigious num- 
bers, and take no precautions to conceal themselves, even 
when at rest, during the night. Mr. Bates (the author of 
the very interesting work "The Naturalist on the River 
Amazons," and the discoverer of "Mimicry") found that 
these conspicuous butterflies had a very strong and disa- 
greeable odor ; ao much so that any one handling them and 
squeezing them, as a collector must do, has his fingers 
Btained and so infected by the smell, as to require time and 
much trouble to remove it. 

It is suggested that this unpleasant quality is the cause 
of the abundance of the Heliconidse; Mr. Bates and other 
observers reporting that they have never seen them atr 
'" 8ee " NataroJ SelecUoo," ohap. iii., p. IB. 



tacked \>y the birds, reptiles, or insectB, which prey upon 
other lepidoptera. 

Now it is a curious fact that very different South Amer- 
ican butterfUes put on, as it were, the exact dress of these 
offensive beauties and mitnic them even in their mode of 
eight. 

In explaining the mode of action of this protecting re- 
semblance Mr. WaUace observes : " " Tropical insectivorous 
birds very frequently sit on dead branches of a lofty tree, 
or on those which overhang forest^paths, gazing intently 
around, and darting off at intervals to seize an insect at a 
considerable distance, with which they generally return to 
their station to devour. If a bird begau by capturing the 
slow-flying conspicuous Hehconidie, and found them always 
BO disagreeable that it could not eat them, it would after a 
very few trials leave off catching them at all ; and their 
whole appearance, form, coloring, and mode of flight, is so 
peculiar, that there can be little doubt birds would soon 
leant to distinguish them at a long distance, and never 
waste any time in pursuit of them. Under these circum- 
stances, it is evident that any other butterfly of a group 
which birds were aecustomed to devour, would be almost 
equally well protected by closely resembling a Heliconia 
externally, as if it acquired also the disagreeable odor; 
always supposing that there were only a few of them among 
a great number of Heliconias." 

" The approach in color and form to the Heliconidie, 
however, would be at the first a positive, though perhaps a 
slight, advantage ; for although at short distances this va- 
riety would be easily distinguished and devoured, yet at a 
longer distance it might be mistaken for one of the uneab- 
nble group, and so be passed by and gain another day's 
life, which might in many cases be sufficient for it to lay a 
quantity of eggs and leave a numerous progeny, many of 
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H which would inherit the peculiarity which had been the 
^K safeguard of their parent." 
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As a complete example of mimiciy Mr. Wallace refers 
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to a common Indian butterfly. He says : " " But tbo most 
wouderful and undoubted case of protective resemblance in 
a butterfly, whioli 1 have ever seen, is that of the common 
Indian KiiMima inachis, and ita Malaynn ally, KaUima 
paraiekta. The upper surface of these is very striking and 
abowy, as they are of a large size, and are adorned with a 
broad band of rich orange on a deep-bluish ground. The 
under side is veiy variable in color, so that out of fifty 
specimens no two can be found exactly alike, but every one 
of them Tvill be of some shade of ash, or brown, or ochre, 
such as are found among dead, dry, or decaying leaves. 
The apex of the upper wings is produced into an acute 
point, a very common form in the leaves of tropical shrubs 
and trees, and the lower wings are also produced into a 
short, narrow tail. Between these two points runs a dark 
curved line exactly representing the midrib of a loaf, and 
&om this radiate on each side a few oblique lines, which 
serve to indicate the lateral veins of a leaf, TLese markfl 
are more clearly seen on the outer portion of die base of 
the wings, and on the inner side toward the middle and 
apex, and it ia very curious to observe how the usual mar- 
ginal and transverse stria? of the group are here modified 
and strengthened so as to become adapted for an imitation 
of the venation of a leaf." ..." But this resemblance, 
close as it is, would be of little use if the habits of the in- 
sect did not accord with it. If the butterfly sat upon leaves 
or upon flowers, or opened its wings so as to expose the 
upper surface, or esposed and moved its head and antennie 
as many other butterflies do, its disguise would be of little 
avail We might be sure, however, from the analogy of 
many other cases, that the habits of the insect are such 
as still further to aid its deceptive garb ; but we are not 
obliged to make any such supposition, since I myself had 
the good fortune to observe scores of Sallima paraiekta, 
" Loo. cit, p. BO. 
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in Sumatra, and to capture many of them, and can vouch 
for the accuracy of the following details. These butterfiies 
frequent dry forestB, and fly very swiftly. They were seen 
to settle on a flower or a green leaf, but were many times 
lost sight of in a bush or tree of dead leaves. On Buch oc- 
casions they were generally searched for in vain, for while 
gazing intently at the very spot where one had disappeared, 
it would often suddenly dart out, and again vanish twenty 
or fifty yards farther on. On one or two occasions the in- 
sect was detected reposing, and it could then be seen how 
completely it aasimilatea itself to the surrounding leaves. 
It sits on a nearly upright twig, the wings fitting closely 
back to back, concealing the antenna; and head, which are 
drawn up between their bases. The little tads of the hind- 
wing touch the branch, and form a perfect stalk to the leaf^ 
which is supported in its place by the claws of the middle 
pair of feet, which are slender and inconspicuous. The 
irregular outline of the wings gives exactly the perspective 
effect of a shrivelled leaf. We thus have size, color, form, 
maridngs, and habits, aU combining together to produce a 
disguise which may be said to be absolutely perfect ; and 
the protection which it affords is snfBciently indicated by 
the abundance of the individuals that possess it," 

Beetles also imitate bees and wasps, as do some Lepi- 
doptera ; and objects the most bizarre and unexpected are 
simulated, such as dung and drops of dew. Some insects, 
called bamboo and walking-stick insects, have a most re- 
markable resemblance to pieces of bamboo, to twigs and 
branches. Of these latter insects Mr. Wallace says : " 
*' Some of these are a foot long and as thick as one's finger, 
and their whole coloring, form, rugosity, and the arrange- 
ment of the head, leg^, and antennse, are such as to render 
tbem absolutely identical in appearance with dry sticks. 
They hang loosely about shrubs in the forest^ and have tha 

" Loc ciL, p. 64. 
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eitraordinBTj habit of stretching out their legs unayininetri- 
cally, so as to render tlic deception more complete." Now 
let ua Kuppose that the anccBtore of these various animals 
were all destitute of the very special protections they at 
present possess, as on the Darwinian hypothesis we must 
do. Let it also be conceded that small deviations from the 
antecedent coloring or form would tend to make some of 
their ancestors escape destruction by causing them more or 
less frequently to be passed over, or mistaken by their 
persecutors. Yet the deviation must, as the event has 
shown, in each case be in some definite direction, whether 
it he toward some other animal or plant, or toward some 
dead or inorganic matter. But as, according to Mr. Dar- 
win's theory, there is a constant tendency to indefinite vari- 
ation, and aa the minute incipient variations will be in all 
directions, they must tend to neutralize each other, and at 
first to form such unstable modifications that it is difficult, 
if not impossible, to see how such indefinite oscillations of 
infinitesimal beginnings can ever build up a sufficiently ap- 
preciable resemblance to a leaf, ba^mboo, or other object, 
for " Natural Selection " to seize upon and perpetuate. 
This difficulty is augmented when wa consider— a point to 
be dwelt upon hereafter — how necessary it is that many in- 
dividuals should be similarly modified simultaneously, This 
has been insisted on in an able article in the North British 
Review for June, 1867, p. 286, and the consideration of the 
article has occasioned Mr. Darwin to make an important 
modification in liis views. '* 

In these cases of mimicry it seems difficult indeed to im- 
agine a reason why variations tending in an infinitesimal 
degree in any special direction should be preserved. All 
variations would be preserved which tended to obscure the 
perception of an animal by its enemies, whatever direction 
those variations might take, and the common preservation 
" " Origin of Bpeciea," 6th edit., p, 10*. 
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of conflicting tendencies would greatly favor their mutual 
Qeutrolizatiou atid obliteration if we may rely on the many 
cases recently brought forward by Mr. Uarwin with regard 
to domestii; animals, 

Mr. Darwin explains the imitation of some species by 
others more or less nearly aUied to it, by the common origin 
of both the mimic and the mimicked species, and the coiiBe- 




qucnt possession by both (according to the theory of " Pun- 
genesis ") of gemmules tending to reproduce ancestral 
characters, which characters the mimic must be assumed 
first to have lost and then to have recovered, Mr. Darwin 
Bays," " Varieties of one species fi^quently tnimio distinct 
species, a fiict in perfect harmony with the foregoing eases, " 
"AniniaJs and Pliiila under Domeatieation," vol. ii., p. 351. 
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and explicable on/y on the theory of descent," But this at 
the best is but a purtiul and very iuoomplete explanation. 
It is one, moreover, which Mr. Wallace does not accept," 
It is very incomplele, becuiise it has no bearing on some of 
the most Btrikiitg cases, aud of course Mr. Danvin does not 
pretend that it has. We should have to go back far indeed 
to reach the common ancestor of the mimicking walking- 
leaf insect and the real leaf it mimics, or the original pro- 
genitor of both the bamboo insect and the bamboo itael£ 
As these last most remarkable cases have certainly nothing 
to do vnth heredity," it is unwarrantable to make use of that 
explanation for other protective resemblances, seeing that 
its inapplicability, in certain iuataacea, is so manifest. 

Again, at the other end of the process it is as difficult 
to account for the last touches of perfection in the mimicry. 
Some insects which imitate leaves extend the imitation 
even to the very injuries on those leaves made by the at- 
tacks of insects or of fungi. Thus, speaking of one of the 
walking-stick insects, Mr. Wallace says : " " One of these 
creatures obtained by myself in Borneo {Ceroxylua lacera- 
tus) was covered over with foliaceous excrescences of a 
clear olive-green color, so as exactly to resemble a stid: 
grown over by a creeping moss or jungermannia. The 
Dyak who brought it me assured me it was grown over 
with moss, although alive, and it was only after a most mi- 
nute examination that I could convince myself it was not 
BO." Again, as to the leaf-butterfly, he says ; " " We come 
to a still more extraordinary part of the imitation, for we 
find representations of leaves in every stage of decay, vari- 
ously blotched, and mildewed, and pierced with holes, and 
in many cases irregularly covered with powdery black dots, 

I' Loo. cit., pp. 109, 110. 

'■" Heredity is tlie term need to denote the tendcnoj which there in in 
oitapiiiig to reproduoe piLroutal features. 

's Loc cit., p. 64. " Loo. oit,, p. 60. 



II.] 



IKCIPIENT STBUOTURES. 



49 



gathered into patches and spots, bo closely resembling the 
various kinds of minute fiingi that grow on dead leaves, 
that it is impossible to avoid thinking at first sight that the 
butterflies themsotves hiive been attacked by real fungi." 

Here imitation has attained a deveiopmeiit which seems 
utterly beyond the power of the mere " survival of the fit- 
test " to produce. How this double mimicry can inipor- 
tantly aid in the struggle for life seems puzzling indeed, 
but much more so how the first faint beginnings of the im- 
itation of such injuries in the leaf con be developed in the 
animal into such a complete representation of them — a for- 
tiori how simultaneous and similar first beginnings of imi- 
tations of such injuries could ever liave been developed in 
several individuals, out of utterly indiflerent and indetermi- 
nate infinitesimal variations in all conceivable directions. 

Another instance which may be cited is the asymmetrical 
condition of the heads of the flat-fishes (Pleuronectidae), 
such as the sole, the flounder, the briU, the turbot, eto. In 




(lyvm Dr, Traqnatr't 



all these fishes the two eyes, which in the young are situ- 
ated as usual one on each side, come to be placed, in the 
adult, both on the same side of the head. If this condi- 
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tion had appeared at once, if in the hj-potbetically fortu- 
nate common ancestor of these fishea an eye had suddenly 
become thus transferred, then the perpetuation of such 
a transformation by the action of " Natural Selection" is 
conceivable enough. Such sudden changes, however, are 
not those favored by the Darwinian theory, and indeed the 
accidental occurrence of such a spontaneous transformation is 
hardly conceivable. But if this is not so, if the transit was 
gradual, then how such transit of one eye a minute iraction 
of the journey toward the other side of the head could bene- 
fit the individual is indeed far from clear. It seems, even, 
that such an incipient transformation must rather have been 
injurious. Another point with regard to these flat-fishes is 
that they appear to be in al! probability of recent origin — 
i. e., geologically speaking. There is, of coiirse, no great 
stress to be laid on the mere absence of their remains from 
the secondary strata, nevertheless that absence is notewor- 
thy, seeing that existing fish families, e. g., sharks (Squa- 
lidie), have been found abundantly, even down so far as 
the carboniferous rocks, and traces of them in the Upper 
Silurian. 

Another diiEouIty seems to be the first formation of the 
limbs of the higher animals. The lowest Vertebrata" are 
perfectly limbless, and if, as most Darwinians would prob- 

.-'Hbly assume, the primeval vertebrate creature was also 
apodal, how are the preservation and development of the 

*" first rudiments of limbs to be accounted for — such rudi- 
ments being, on the hypothesis in question, infinitesimal 
and functionless ? 

In reply to this, it has been suggested that a mere flair 
tening of the end of the body has been nsefiil, such, e. g., as 

•" The term "YertebrBta" denotes thai large group of animals whith 
are charaeleiTEeiJ by the posseaaioo of a epina] tolumn, oominonl)' known 
us tho "backbono." Saiib animals are uurselvea, together with all beasts, 
IrfrdB, reptilas, frogi, tondB, and ens, and also Gahei. 
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we see in sea-anakes," ■which may be the rudiment of a tail 
formed strictly to aid in swimming. Also that a mere rough- 
ness of the skin might be useful to a Bwimming animal by 
holding the water better, that thus minute processes might 
be selected and preserved, and that, in the same way, these 
might be gradually increased into limbs. But it is, to say 
the least, very questionable whether a roughness of the 
skin, or minute processes, would be useful to a swimming 
anima! ; the motion of which ihey would as much impede 
as aid, unless they were at once capable of a suitable and 
appropriate action, which is against the hypothesis. Again, 
the change from mere indeBnite and accidental processes to 
two regular pairs of symmetrical limbs, as the result of 
merely fortuitous, favoring variations, is a step the feasibil- 
ity of which hardly commends itself to the reason, seeing 
the TGiy different positions assumed by the ventral fins in 
different fishes. If the above suggestion made in opposi- 
tion to the views here asserted be true, then the general 
constancy of position of the limbs of vertebrata may be 
considered as due to the position assumed by the primitive 
rugosities from which those limbs were generated. Clearly 
only two pairs of rugosities were so preserved and devel- 
- oped, and all limbs (on this view) are descendants of the 
same two pairs, as all have so similar a fundamental struct- 
ure. Yet we find in many fishes the pair of fins, which 
correspond to the hinder limbs of other animals, placed so 
far forward as to be either on the same level with, or actu- 
ally in front of, the normally anterior pair of limbs ; and 
such fishes are from this circumstance called " thoracic," or 
" jugular " fishes respectively, as the weaver-fishes and the 
cod. This is a wonderful contrast to the fixity of position 
of vertebrate limbs generally. If, then, such a change can 

" It is hocdlir necflflsary to obflervc that these " aea-Btiafcea " have do 
relation \a tbe oflen-taUied-or "seiL-aerpesL" Tbey are a: 
reptUes, which aboand iu tha Indian seu. 
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bare taken place in the comparatively short time occupied 
hy the evolution of these special fish forms, we might cer- 
tainly expect other aod far more bizarre structures would 
(did Dot some law forbid) have been developed from other 
rugosities, in the manifold exigencies of the multitudinous 
organisms which must (on the Darwinian hypothesis) have 
been gradually evolved during the enormous period inter- 
vening between the first appearance of vertebrate life and 
the present day. Vet with these exceptions, the position 
of the limbs is constant from the lower fishes up to man, 
there being always an anterior pectoral pair placed in front 
of a posterior or pelvic pair when both are present, and in 
no single instance are there more than these two pairs, 




The development of whalebone (baleen) in thu mouth 
of the whale is another difGculty. A whale's mouth is fur- 



DICIPIENT STRDOT0KES. 



nished witb very numeroua homy plates, whicli hang down 
from the palate along each side of themouth. 
They thus form two longitudinal aeries, each 
plate of which is placed transversely to the 
long axis of the body, and all are very close 
together. On depressing the lower lip the 
free outer edges of these plates come into , 
view. Their inner edges are furnished with 
numerous coarse hair-like processes, consist- 
ing of some of the constituent fibres of the 
homy plates — which, as it were, fray out — 
and the mouth is thus lined, except below, 
by a net^work of coimtless fibres formed by 
the inner edges of the two series of plates. 
This net-work acts as a sort of sieve. When 
the whale feeds it takes into its mouth a 
great gulp of water, which it drives out 
again through the intervals of the homy 
plates of baleen, the fluid thus traversing the 
sieve of horny fibres, which retains the mi- 
nute creatures on wliich these marine mon- 
sters subsist. Now it is obvious, that if this 
baleen had once attained such a size and de- 
velopment as to be at all useful, then its pres- 
ervation and augmentation within service- 
able limits would be promoted by " Natural 
' alone. But how to obtain the 
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beginuing' of Buch useful developniont ? There are indeed 
certain animals of exclusively aquatic habits (the dugong 
and manatee) which also possess more or less horn on the 
puJatc, and at lirst sight this might be taken as a mitiga- 
tion of the difficulty; but it is not so, and the fact does 
not help us one step further along the road : for, in the 
first place, these latter animals differ so importantly in 
structure from whales and porpoises that they form an al- 
together distiuot order, and cannot be thought to approxi- 
mate to the whale's progenitors. They are vegetarians, the 
whales feed on animals; the former never have the ribs ar- 
ticulated in the mode in which they are in some of the lat- 
ter ; the former have pectoral mammffi, and the latter are 
provided with two inguinal mammary glands, and have the 
nostrils enlarged into blowers, which the former have not. 
The former thus constitute the order Sirenia, while the lat- 
ter belong to the Cetar.ea. In the aecoad place, the homy 
matter on the palates of the dugong and manatee has 
not, even initially, that "strainer" action which is the 
characteristic function of the Cetacean " baleen." 

There is another very curious structure, the origin or 
the disappearance of which it seems impossible to account 
for on the hypothesis of minute indefinite variations. It is 
that of the mouth of the young kangaroo. In all mam- 
mals, as in ourselves, the air-passage from the lungs opens 
in' the floor of the mouth behind the tongue, and in front 
of the opening of the gullet, so that each particle of food 
as it is swallowed passes over the opening, but is prevented 
from tailing into it {and thus causing death from choking) 
by the action of a small cartilaginous shield {the epiglottis), 
which at the right moment bends back and protects the ori- 
fice. Now the kangaroo is born in such an exceedinglj 
imperfect aud undeveloped condition, that it is quite unable 
to suck. The mother, therefore, places the minute blind 
and naked young upon the nipple, and then injects milk 
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one must infallibly be cboked 
into the "ivindpipe. But there 



muscular envelope of the 
provision exist, the young 
Y the intrusion of the milk 
( a special provision. Tlie 
larynx is so elongated that it rises up into the posterior 
end of the naaal passage, and is thus enabled to give free 
entrance to the air for the lungs, while the milk passes 
barmlessly oo each side of this elongated larynx, and bo 
safety attains the gullet behind it. 

Kow, on the Darwinian hypotheBia, either all mammals 
descended from marsupial progemtors, or else the marsu- 
pials sprung from animals having in most respects the or- 
dinary mammalian structure. 

On the first alternative, how did "Natural Selection" 
remove this (at least perfectly innocent and harmless) struct^ 
ure la almost all other mammals, and, having done so, 
again reproduce it in precisely those forma which alone re- 
quire it, namely, the Cetacea V That such a harmless struct- 
ure need not be removed, any Darwinian must confess, 
since a structure exists in both the crocodiles and gavials, 
which enables the former to breathe themselves while 
drowning the prey which they hold in their mouths. On 
Mr. Darwui's hypothesis it could only have been developed 
where useful, therefore not in the gavials (!) which feed on 
fish, but which yet retain, as we might expect, this, in them, 
superfluous but harmless formation. 

On the second alternative, how did the elongated larynx 
itself arise, seeing that if its development lagged behind 
that of the maternal structure, the young primeval kanga- 
roo must be choked; while, without the injecting power in 
the mother, it must be starved? The struggle by the sole 
action of which such a form was developed must indeed 
have been severe 1 

The sea-urchins (Echinus) present us also with structures ij ■ u AitA^ 
the origin of which it seems impossible to explain by the aACt-^ 
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aotioo of " Natural Selection " oiily. These lowly auimala 
belong to thai group of the star-fisb class (EchiDodermatA), 
the species of which possess generally spheroidal bodies, 
built up of multitudinous calcareous plates, and constitute 




{Tbe BplD» 



red bom one-Ur.) 



the order Ecbinoidea. They are also popularly known as 
sea-eggs. Utterly devoid of limbs, the locomotion fif these 
creaturoa is effected by means of rows of Binall tubular 
suckers (which protrude through pores in the calcareous 
plates), and by movable spines scattered over the body. 

Besides these spines and suckers there are certain very 
peculiar structures, termed " Pedicellariie." Each of these 
consists of a long slender stalk, ending in three short limbs 
— or rather jaws — the whole support-ed by a delicate inter- 
nal skeleton. The three Umbs (or jaws), which start from 
a common point at the end of the stalk, are in the constant 
habit of opening and closing together again with a snap- 
ping action, while the stalk itself sways about, Tiie utility 
of these appendages is, even now, problematical. It may 
be that they remove from the surface of the animal's body 
foreign substances wbiob would be prejudicial to it, and 
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wliich it cannot otherwise get rid o£ But granting this, 
what would be the utility of the first rudi- 
tjientcay beginnings of such structures, and 
how could such incipient buddings have ever 
preserved the life of a single Echinus? It is 
true that on Darwinian principles the ances- 
tral form from wliich the sea-urchin developed 
was different, and must not be conceived 
merely as an Echinus devoid of pedicellariaa ; 
but this makes the diiSculty none the less. 
It is equally hard to imagine that the first 
rudiments of such structures could have been 
useful to any animal from which the Echinus 
might have been derived. Moreover, not 
even the eudden development of the snap- 
ping action could have been beneficial with- 
out the freely movable stalk, nor could thi; 
latter have beon efficient without the snap- 
ping jaws, yet no minute merely indefiniti^ 
variations could simultaneously evolve these 
complex coordinations of structure ; to deny 
this seems to do no less than to affirm a start- 
ling paradox, 

Mr. Darwin explains the appearance of PKDioiu.'m.o. 
some structures, the utility of which ia not odS^wl/ 
apparent, by the existence of certain " laws 
of correlation." By Ibese he means that certain parts 
or organs of the body are so related to other organs or 
parts, that when the first are modified by the action of 
"Natural Selection," or what not, the second are simul- 
taneously affected, and increase proportionally or possibly 
BO decrease. Examples of such are the hair and teeth 
in the naked Turkish dog, the general deafness of white 
cata with blue eyes, the relation between the presence of 
more, or less down on young birds when first hatched, and 



58 



THE GENESIS OF SPECIES. 



[CHiP. 



rr 



the future color of their plumage," with many others. But 
the idea that the modification of auy internal or ejttemal 
part of the body of an Echious carries with it the effect of 
producing elongated, flexible, triradiat«, snappiog processes, 
is, to Bay the very least, fully as obscure and mysterious as 
what is here contended for, viz., the efficient presence of an 
unknown internal natural law or laws conditioning the evo- 
lution of new specific forms from preceding ones, modified 
by the action of surrounding conditions, by " Natural Se- 
lection," and by other controlling influences. 

The same difficulty seems to present itself in other ex- 

(^.amples of exceptional structure and action. In the same 

Schinus, as in many allied forms, and also in some more or 

less remote ones, a very peculiar mode of development 

exists. The adult is not formed from the egg directly, but 

I ,the egg gives rise to a creature which swims freely about, 

' ' ■ feeds, and is even somewhat compleily organized. Soon a 

1^ israall lump appears on one side of its stomach; this en- 

I J M^'K^^i """^i having established a communication with the 

ezterior, envelops and appropriates the creature's stomach, 

with which it swims away and develops into the complete 

L^f% adult form, while the dispossessed individual perishes, 

^ i\ Again, certain flies present a mode of development 

^B equally bizarre, though quite different. In these flies, the 

^^P"*^ grub is, art usual, produced from the ovum, but this grub, 

K instead of growing up into the adult in the ordinary way, 

, undergoes a sort of liquefaction of a great part of its body, 

'■ while certain patches of formative tissue, which are attached 

to the ramifying air-tubes, or tracheiB (and which patches 

. bear the name of " imaginal disks "), give rise to the legs, 

wings, eyes, etc., respectively ; and these severally-formed 

parts grow togetlier, and build up the head and body b 

their mutual approKimation, Such a process is unknow 

outside the class of insects, and inside that class it is only 

" "Origin of SpouieE," Btli edil., ISflfl, p. 179. 
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known in a few of the two-winged flies. Now, how "Nat^ 
ural Selection," or any "laws of correlation," can account 
for the gradual development of such an exceptional procesB 
of development — so extremely divergent from that of other 
insects — seemB nothing less than inconceivable. Mr, Dar- 
win himself" gives an account of a very peculiar and ab- 
normal mode of development of a certain beetle, the sitaris, 
as described by M. Pabre. This insect, instead of at first 
appearing in its grub stage, and then, after a time, putting 
on the adult form, is at first active and furnished with six 
legs, two long ant«nnaa, and four eyes. Hatched in the 
nests of bees, it at first attaches itself to one of the males, 
and then crawls, when the opportunity offers, upon a female 
bee. When the female bee lays her eggs, the young sitaris 
springs upon them and devours them. Then, losing its 
eyes, legs, and antermos, and becoming rudimentary, it 
sinlts into an ordinary grub-like form, and feeds on honey, 
ultimately undergoing another tranaformation, reaoquirmg 
its legs, etc, and emerging a perfect beetle 1 That such a 
process should have arisen by the accumulation of minute 
accidental variations in structure and habit, appears to many 
minds, quite competent to form an opinion on the subject, 
absolutely incredible. 

It may be objected, perhaps, that these difSculties are 
diffieiilties of ignorance — that we cannot esplaiu them be- n 1 
cauae we do not know enough of the animals. But it is^ 
here contended that this is not the case; it is not that we )»k 
merely feil to see how " Natural Selection " acted, but that ,■ 
there is a positive incompatibility between the cause as- . , ^ 
signed and the results. It will be stated shortly what won- ' 
derfnl instances of coordination and of unexpected utility 
Mr. Darwin has discovered in orchids. The discoveries are 
not disputed or undervalued, but the explanation of their ' 
origin is deemed thoroughly unsatisfactory — utterly insuf- 
" '■ Origin of Species," Gth edit., p. 632. 
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he incipient, infinilesimal beginningB of 
B of utility only when they ai 



ficient to eiplaiQ 
structures which a 
ably developed. 

Let us consider the mammary gland, or breast. Is it 
jAj./ conceivable that the young of any animal was ever saved 
from destruction by accidentally sucking a drop of scarcely 
QutritiouB fluid from an accidentally hypertrophied cutaneous 
-•.J*^ 'gfand of its mother? And, even if one was so, what chance 
^ was there of the perpetuation of such a variation ? On the 

A / hypothesis of " Natural Selection " itself, we must assume 
' that up to that time the race had been well adapted to the 
I '-•■'<■ -surrounding conditions; the temporary and accidental trial 
' '''and change of conditions, which caused the so-sucking young 
Ooe to be the "fittest to survivo" under the supposed cir- 
,1 , *um8tances, would soon cease to act, and then the progeny 
of the mother, with the accidentally hypertrophied, seba- 
ceous glands, would have do tendency to survive the far 
outnumbering descendanta of the normal andoatral fonn. 
If, on the other hand, we assume the change of conditions 
not to have been temporary but permanent, and also assume 
ttmt this permanent change of conditions was accidentally 
synchionouB with the change of structure, we have a coin- 
cidence of very remote probability indeed. But if, again, 
we accept the presence of some harmonizing law simulta- 
neously determining the two changes, or connecting the 
second with the first by causation, then, of course, we re- 
move the accidental character of the coincidence. 

Again, how explain the external position of the male 
BCTual glands in certain mammals? The utility of the 
modification, when accomphshed, is problematical enough, 
and no less so the incipient stages of the descent. 

As was said in the first chapter, Mr. Darwin explains 
the brilliant plumage of the peacock or the humming-bird 
by the action of sexual selection ; the more and more bril- 
liant males being selected by the females (which are thus 
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attracted) to become the fathers of the next generatioD, to 
which generation they tend to communicate their own y^4,A*^- 
bright nuptial vesture. But there are peculiarities of color ^^fjc^ ( 
and of form which it is exceedingly difficult to account for /^,^*»<i 
by any such action. Thus, among apes, the female is no-i- ^ ^^ 
toriously weaker, and is armed with much less powerful , ^ 

canine tusks than the male. When we consider what is / 

known of the emotional nature of these aoimala, and the' '*'^^ 
periodicity of its intenBifieation, it ia hardly credible that &^1 ^r^ 
female would often risk life or limb through her admiration ^ 
of a trifling shade of color, or an infiniteaimally greater 
though irresistibly fascinating degree of wartiness." 

Yet the males of some kinds of ape are adorned with 
quite exceptionally brilliant local decoration, and the male 
orang is provided with remarkable, projecting, warty lumps 
of akin upon the cheeks. As we have said, the weaker 
female can hardly be supposed to have developed these by 
persevering and lotig-contmued selcctJon, nor can they be 
thought to tend to the preservation of the individual. On 
the contrary, the presence of this enlarged appendage 
roust occasion a shght increase iu the need of nutriment, 
and in bo far must be a detriment, although its detrimental 
effect would not be worth speaking of except in relation to 
" Darwinism," according to which, " sdection " has acted 
through unimaginable ages, and has ever tended to sup- 
press any useless development by the struggle for life." 

•* Mr. A. D. Bactletl, of the Zoological Societv, informs me that at 
these periods female npea admit with perfect readiness the access of any 
males of different species. To be sure this Is in eonfineiaent; but tbe 
lact is, I think, quite conulnsire against any such sexual selection in a 
state of nature as would accouot for the local coloration referred to. 

i> Ur. DsrnJu, in tbe lost (fifth) edition of " Natural Selection," 1869, 
p. 102, adtoits tbat all sexual differouccs are not to be sttiibnted to tbe 
Bgencf of lemal selectiou, mentioning the wattle of carrier-pigeons, tuft 
of torkej-cock, etfl. Tbeae obaraotera, howeTer, seem less ineiplioablo 
b; seinal aeleotlon than those giren in tbe text. 
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In poiaonouB serpents, also, we have structures whicb, 
at all events, at first sight, seem positively hurtful to those 
reptiles. Such are the rattle of the rattlesnake, and the 
expanding neck of the cobra, the former seeming to warn 
the ear of the intended victim, as the latter warns the eye. 
It is true we cannot perhaps demonstrate that the victims 




are alarmed and warned, but, on Darwinian principles, they 
certainly ought to be so. For the rashest and most incau- 
tious of the animals preyed on would always tend to fall 
victims, and the existing individuals being the iong-de- 
scended progeny of the timid and cautious, ought to have 
an inherited tendency to distrust, among other things, both 



" rattling " and " expanding " snakcB. As to any power 
of tascination exercised by means of these actions, the 
most distinguished naturalists, certainly the most distin- 
guished erpetologiats, entirely deny it, and it is opposed 
to the careful observations of those known to us." 




(Hipwi, bi/ peT*mi«ti/»t,/rom Sir 



aal(A-» '■Rfptila qf South Jfrica.") 



The mode of formation of both the eye and the ear of 
the highest animals is such that, if it is (as most Darwini- 
ans assert processes of development to be) a record of the 
actual steps by which such structures were first evolved in 
antecedent forms, it almost amounts to a demoijstration 

** I nta ugniii indebteil tn ihe kindness of Mr. A. D. BartleCt, unoog 
otheca. That genllctnan informs me that, Bo far from any mentsl ei 
tion being prodaced tn rnhbita by the presence und moTemmits of sn^itieB, 
he lias actually aeon ii nmle and female rabbit satisfy Iho sexual 
ii that presence, a rabbit being seized by a snake when iii eoitu. 
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that those steps were never produced b^ " Natural Seleo- 

The eye U formed by a simultaneouB and corresponding 
ingrowth of one part and outgrowth of another. The ekm 
in front of the future eye becomos depressed, the depres- 
sion increases and assumes the form of a. sac, which 
changes into the aqueous humor and lens. An outgrowth. 
of brain-subatance, on the other hand, forms the retina, 
whOe a third process is a lateral ingrowth of connective 
tissue, which afterward changes into the vitreous humor of 
the eye. 

The internal ear is formed by an involution of the in- 
tegument, and not by an outgrowth of the brain. But tis- 
sue, in connection with it, becomes in part changed, thua 
forming the auditory nerve, which places the tegumentary 
sac in direct communication with tlie brain Itselt 

Now, these complex and simultaneous coordinations 
could nevei* have been produced by infinitosimnl begin- 
nings, since, until so far developed as to effect the requi- 
8ite junctions, they are useless. But the eye and ear when 
fully developed present conditions which are hopelessly dif- 
ficult to reconcile with the mere action of " Natural Selec- 
tion." The difficulties with regard to the eye had been 
well put by Mr. Murphy, especially that of the concordant 
result of .visual development springing from different start- 
ing-points and continued on by independent roads. 

He aays," speaking of the beautiful structure of the 
perfect eye, "The higher the organization, whether of an 
entire organism or of a single organ, the greater is the 
number of the parts that cooperate, and the more perfect 
is their cooperation ; and consequently, the more necessity 
there is for corresponding variations to take place in all the 
cooperating parts at once, and the more useless will be any 
variation whatever unless it is accompanied by correspond- 
" " Habit and lotelligeoce," voL i,, p. SIB. 
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ing variations in the cooperating' parts ; wliile it is obvious 
that the greater the nmnber of variations which are needed 
in order to effect an improvement, the less will be the 
probability of their all occurring at once. It is no reply to 
thiB to say, what is no doubt abstractedlj tnie, that what- 
ever is possible bocomea probable, if only time enough be 
allowed. There are improbabilities so great that the com- 
mon-sense of mankind treats them as impossibilities. It 
is not, for instance, in tbe strictest sense of the word, im- 
possible that a poem and a mathematical proposition should 
be obtained by the process of sLaking letters out of a bos; 
but it is improbable to a degree that canuot be distin- 
guished from impossibility ; and the improbability of ob- 
taining an improvement in an organ by means of several 
spontaneous variations, all oocurriog together, is au im- 
probability of the same kind. If we suppose that any 
single variation occurs on the average once in m times, the 
probability of that variation occurring in any individual 
will be — 



and suppose that x variations must concur in order to make 
an improvement, then the probability of the necessary vari- 
ations all occurring togetjicr will be 



Now suppose, what I tliink a moderate proposition, that 
the value of m is 1,000, and the value of x is 10, then — 



1 



1000" 



" 10" 



A number about ten thousand times as great as the number 
of waves of light that have fallen on the eariih since histori- 
cal time began. And it is to be further observed, that no 
improvement will give Ma possessor a eertainty of surviving 



and leaving offspring, but only an extra chance, the value 
of which it is quite impossible to eatimate," This difficulty 
is, as Mr. Miu-phy poiuts out, greatly intensified by the un- 
doubted feet that the wonderfully complex struoture has 
been arrived at qiiite independently in beasts on the one 
bund and in cuttle-fishes on the other; while creatures of 
the insect and crab division present ub with a third and 
quite separately developed complexity. 

As to the ear, it would take up too much space to de- 
scribe its internal structure;" it must suffice to say that in 
it« interior there is an immense series of minute rod-like 
bodies, termed fibres of Corti, having the apjjearance of a 
key-board, and each fibre being connected with a filament 
of the auditory nerve, these nerves being like strings to be 
struck by the keys, i. e., by the fibres of Corti. Moreover, 
this apparatus is supposed to be a key-board in function as 
well as in appearance, the vibration of each one fibre giving 
rise, it is believed, to the sensation of one particular tone, 
and combinations of such vibrations producing chords. It 
is by the action of thia complex organ, then, that all the 
wonderful intricacy and beauty of Beethoven and Mozart 
come, most probably, to he perceived and appreciated. 

Now, it can hardly be contended that the preservation 
of any race of men in the struggle for life ever depended 
on such an extreme delicacy and refinement of the internal 
ear — a perfection only exercised in the enjoyment and ap- 
preciation of the most perfect musical performances. How, 
then, could either the minute incipient stages, or the final 
perfecting touches of this admirable structure, have been 
brought about by vague, aimless, and indefinite variations 
in all conceivable directions of an organ, suitable to en- 
able the rudest savage to minister to his necessities, but no 



" The reader c 
ology," p. 204, 



3 " Lessons in ElcmeiHarj Pbjsi- 
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Mr. Wallace " makea an analogous remark with regard 
to the organ of voice in man — the human larynx. He says 
of singing: "The habits of. savages give no indication of 
how this faculty could have been developed by Natural Se- 
lection, because it is never required or used by them. The 
singing of savages is a more or Icsa monotonous howling, 
and the females seldom sing at all. Savages certainly never 
choose their wives for fine voices, but for rude health, and 
strength, and physical beauty. Sexual selection coidd not 
therefore have developed this wonderful power, which only 
comes into play among civilized people," 

Reverting once more to beauty of form and color, there 
is one manifestation of it for which no une can pretend that 
sexual selection can possibly account. The instance re- 
ferred to is that presented by bivalve shell-fiah," Here we 
meet with charming tints and elegant forms and markings 
of no direct use to their possessors " in the struggle for life, 
and of no indirect utility as regards sexual selection, for 
fertilization takes place by the mere action of currents of 
water, and the least beautiful individual has fully as good 
a chance of becoming a parent as has the one which is the 
most favored in beauty of form and color. 

Again, the peculiar outline and coloration of certain 
orchids — notably of our own bee, fly, and spide* orchids — 
seem hardly explicable by any action of " Natural Selec- 
tion." Mr. Darwin says very little on this singular resem- 
blance of flowers to insects, and what he does say seems 
hardly to be what an advocate of " Natural Selection " 

" " Natural Selection," p. 350. 

"> BivalvB shell-fiah are creaturee belonging to tLo oyster, scallop, and 
cockle group, i. e., to tlio olaes LamelUbranchmta. 

" The attempt baa been made to explain theae facts aa owing to 
" manner and symmetry of grotrth, and to color being incidental on tba 
ehemical nature of the constitaenta of the shell." But surely beauty 
depends on some aDch mattera in aU oaeeal 
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wottkl T«qiiire. Sufely, for mionU •ocjdenlml indefimte v^ 
natitmB to hare built op todi a sbikmg reaemblance to ia- 
aectA, we ougiit to find that the presemtiaa at the plant) 
or Ibe perpcttution of its nee, depends slowet oonstantlj 
on relations between bees, efuden, and fiic^ respectivelj 
and the bee, spider, aiid fly orchids," TTiia piocssa must 
have continued for a^es constantly and persererioglj, and 
yet what is the fact ? Mr. Darwin tells ns, in tis work on 
the " Fertilizaticm of Orchids," that neither the 8pid» oar 
the fly orchids are much risited by insects, wbile, with re- 
gard to the bee orchid, he says, " I have never seen an in- . 
aect vigil these Sowers," And he shows bow this species 
is even wonderfully and specially modified to effect aelf- 
fertiUzation. 

In the work just referred to Mr. Darwin gives a series 
of the most wonderful and minute contrivances by which 
the visits of insects are utilized for the fertilization of orchids 
— structures so wonderful that uothing could well be more 
so, ocept the attribution of their origin to minute, fbrtai- 
toiiB, and indefinite variation. 

The instances are too numerous and too long to quote, 
hut in his " Origin of Species " " he describes two which 
must not be passed over. In one (Coryanthe*) the orchid 
ban its lower lip enlarged into a bucket, above which stand 
two water-secreting horns. These latter repleuish the bucket 
from which, when balf-filled, the water overflows by a spout 
on one side. Bees visiting the flower fall into the bucket 
nri'l crawl out at the spout. By the peculiar arrangement 
of the parts of the flower, the first bee which does so car- 

** It hu been Biij^ested in oppoeition to vh>t U here said, Ihst there 
l« no real rfneinblaiiuu, but that the likeness is "/andfull " Tbe denial, 
bowernr, of tbe Titt't o( ■ rcsembliaeo wliiob has etrucb so muij ob- 
oerterR, remind* nnu or the French pbiloaopher's estimate of bets hostile 
tu hi« Uieory— "Txnt pia ponr lea Taita!" 

•* Fillh odIUoii, p. aRS. 
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riea away the pollen-mass glued to his buck, and then when 
he has his next involuntary bath in another flower, as he 
crawls out the pollen-masa attached to him comes in con- 
tact with the stigma of that second flower and fertilizes it. 
In the other example {Calasetum), when a bee gnaws a 
certain part of the flower, he inevitably touches a long deli- 
cat* projection, which Mr. Darwin calls the antenna. " This 
antenna transmits a vibration to a certain membrane, which 
b instantly ruptured ; this seta free a spring by which the 
pollen-mass ia shot forth like an arrow in the right direc- 
tion, and adheres by its viscid eitremity to the back of the 
beel" 

Another difficulty, and one of some importance, ia pre- 
sented by those comnmnities of ants which have not only a 
population of sterile females, or workers, but two distinct 
snd very different castes of such. Mr. Darwin believes that 
he has got over this difflculty by having found individuals 
intermediate in form and structure " between the two work- 
ing castes ; others may think that we have in this beUef 
of Mr. Darwin, an example of the unconscious action of vo- 
lition upon credence. A vast number of difficulties similar 
to thoae which have been mentioned might easily be cited 
— those given, however, may suffice. 

There remains, however, to be noticed a very important 
consideration, which was brought forward In the North 
Sritiah Meview for June, 1867, p. 386, namely, the neces- 
sity for the simultaneous modification of many individuala. 
This consideration seems to have escaped Mr. Darwin, for 
at p. 104 of his last (fifth) edition of "Natural Selection," 
he admits, with great candor, that untU reading this arti- 

" Hr. Smith, of the Entomatogical departmeot of the British HuBOum, 
bu kindly infamied me tliat the iadividusb intGnDedia.(e in structure are 
Ttxj &w in number — not more than five per cant. — compared nitb tbe 
number of distinctly (lifierentiB.ted individuals. Beaides, in tbe Brazilian 
kinds theee intermediate forms are wanting. 
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cle be did not " appreciate how rarely siogle variations, 
whetber slight or strongly marked, could be peqsetuated." 
The North Sritish Jieview (speaking of the supposition 
that a species is changed by the survival of a few individu- 
als in a century through a similar and favorable variation) 
saya : " It is very difficult to see bow this can be accom- 
plished, even when the variation is eminently favorable in- 
deed ; and still more difficult when the advantage gained is 
very slight, as must generally be the case. The advantage, 
whatever it may be, b utterly out-balanced by numerical 
inferiority. A million creatures are bom; ten thousand 
survive to produce offspring. One of the million has twice 
as good a chance as any other of surviving ; but the chaocea 
are fifty to one against the gifted individuals being one of 
the hundred survivors. No doubt the chances are twice as 
great against any one other individual, but this does not 
prevent their being enormously in favor of some average in- 
dividual. However sliglit the advantage may be, if it is 
shared by half the individuals produced, it will probably be 
present in at least fifty-one of the survivors, and in a larger 
proportion of their offspring ; but the chances are against 
the preservation ot any one ' sport ' (i. e,, sudden, marked 
variation) in a numerous tribe. The vague use of an im- 
perfectly-understood doctrine of chance has led Darwinian 
supporters, first, to confuse the two cases above distin- 
gxiished ; and, secondly, to imagine that a very slight bal- 
ance in &vor of some individual sport must lead to its per- 
petuation. All that can be said is that in the above ex- 
ample the favored sport would be preserved once in fifty 
times. Let us consider what will be its influence on the 
main stock when preserved. It will breed and have a pro- 
geny of say 100; now this progeny will, on the whole, be 
intermediate between the average individual and the sport. 
TJie odds in favor of one of this generation of the new breed 
will be, say one and a half to one, as compared with the 
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average individual; the odds in their favor will, therefore, 
be lesa than that of their parents; but owing to their 
greater number, the cbauces are that about one sad a half 
of them would survive. Unless these breed together, a 
most improbable event, their progeny would again approach 
the average individual ; there would be 150 of them, and 
their superiority would be, say in the ratio of one in a 
quarter to one ; the probability would now be that nearly 
two of them would survive, and have 200 children, with an 
eighth superiority. Rather more than two of these would 
survive; but the superiority would again dwindle, until 
after a few generations it would no longer be observed, and 
would count for no more io the struggle for life than any 
of the hundred trifling advantages which occur in the ordi- 
nary organs. An illustration will bring this conception 
home. Suppose a white man to have been wrecked on an 
island inhabited by negroes, and to have established him- 
self in friendly relatione with a powerful tribe, whose cus- 
toms he has learned. Suppose him to possess the physical 
strength, energy, and ability of a dominant white race, and 
let the food and climate of the island suit his constitution ; 
grant him every advantage which we can conceive a white 
to possess over the native ; concede that in the struggle for 
existence his chance of a long life wiU be much superior to 
that of the native chiefs ; yet from, all these admissions, 
there does not follow the conclusion that, after a limited or 
unlimited number of generations, the inhabitants of the isl- 
and will be white. Our shipwrecked hero would probably 
become king; he would kdl a great many blacks in the 
struggle for existence ; he would have a great many wives 
and children." ... "In the first generation there will be 
some dozens of intelligent young mnlattoes, much superior 
in average intelUgence to the negroes. We might expect 
the throne for some generations to be occupied by a more 
or less yellow king ; but can any one believe that the whole 
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ialanil will gradually acquire a white, or even a yellow, pop- 
ulation ? " 

"Darwin eays that in the struggle for life a grain may 
turn the balance in favor of a given structure, which will then 
be preserved. But one of the weights in the scale of Nature 
is due to the number of a given tribe. I^et there be 7,000 
A's and 7,000 B'b, representing two varieties of a given an- 
imal, and let all the B'b, in virtue of a alight difference of 
structure, have the better chance of life by ,j-^ part We 
niust allow that there is a slight probability that the de- 
scenilants of B will supplant the descendants of A; but 
let there be only 7,001 A's against 7,000 B's at first, and the 
chances are once more equal, while if there be 7,003 A'a to 
start, the odds would be laid on the A'a. True, they stand 
B greater chance of being killed ; but then they can better 
afford to be killed. The grain will only turn the scales 
when these are very nicely balanced, and an advantage in 
numbers counts for weight, even as an advaniage in struct- 
ure. As the numbers of the favored variety diminish, so 
must its relative advantages increase, if the chance of its 
existence is to surpass the chance of its extinction, until 
hardly any conceivable advantage would enable the de- 
Bceudants of a. single pair to exterminate the descendants 
of many thousands if they and their descendants are sup- 
posed to breed freely with the inferior variety, and so grad- 
ually lose their ascendency," 

Mr. Darwin himself says of the article quoted : " The 
justice of these remarks cannot, I think, be disputed. I^ 
for instance, a bird of some kind could procure its food more 
easily by having its beak curved, and if one were bom with 
its beak strongly curved, and which consequently flourished, 
nevertheless there would be a very poor chance of this one 
individual perpetuating its kind to the exclusion of the com- 
mon form." This admission seems almost to amount to a 
change of front in the face of the enemy I 
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These remarks have bean quoted at length because they 
BO greatly intensify the difficulties brought forward in this 
chapter. If the moat favorable variations have to contend 
with such difficulties, what must be thought as to the chance 
of preservation of the slightly-displaced eye in a, sole or of 
the incipient development of baleen in a whale ? 

SUMMABY AND CONCLUSION, 

It has been here contended that a certain few facts, out 
of many which might have been brought forward, are incon- 
sistent with the origination of species by " Natural Selec- 
tion " only or mainly. 

Mr. Darwin's theory requires miuute, indefinite, fortui- 
tous variations of all parts in all directions, and he insists 
that the sole operation of " Natural Selection " upon such 
is sufficient to account for the great majority of organic 
forms, mth their most complicated structures, intricate 
mutual adaptations, and delicate adjustments. 

To this conception has been opposed the difficulties 
presented by such a structure as the form of the giraffe, 
which ought not to have been the solitary structnre it is ; 
also the minute beginnings and the last refinements of pro- 
tective mimicry equally difficult or rather impossible to ac- 
count for by " Natural Selection." Again, the difficidty as 
to the heads of flat-fishes has been insisted on, as also the 
origin, and at the same time the constancy, of the limbs of 
the highest animals. Reference has also been made to 
the whalebone of whales, and to the impossibility of under- 
standing its origin through "Natural Selection" only ; the 
same as regards the infant kangaroo, with its singular defi- 
(aency of power compensated for by maternal structures on 
the one hand, to which its own breatliing-organs bear direct 
relation on the other. Again, the delicate and complex 
pedicellarife of Echinoderras, with a certain process of devel- 
opment (through a secondary larva) found in that class, 
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together with certain otber esceptional modes of develop- 
mout, have been brought forward. The developmeut of 
oolor in certain apes, the hood of the cobra, aud the rattle 
of the rattlesnake, have also been cited. Again, dilHcultics 
as to the process of furmation of the eye and ear, and as to 
the fullj-developed condition of those complex organs, as 
well as of the voice, have been considered. The beauty of 
certain ehell-fish; the wonder&l adaptations of structure, and 
variety of form and resemblance, found in orchids ; together 
with the comple:c habits and social conditions of certain 
anta, have been hastily passed in review. When all these 
complications arc duly weighed and considered, and when 
it is borne in mind how necessary it is for the permanence 
of a new variety that many individuals in each case should 
be simultaneously modified, the cumulative argument seems 
irresistible. 

The author of this book can say that, though by no 
means diBposed originally to dissent from the theory of 
" Natural Selection," if only its difficulties could be solved, 
he has foimd each successive year that deeper consideration 
and more careful examination have more and more brought 
home to him the inadequacy of Mr. Darwin's theory to ac- 
count for the preservation and intensification of incipient, 
specific, and generic characters. That minute, fortuitous, 
and indefinite variations could have brought about such spe- 
cial forms and modifications as have been enumerated in 
this chapter, seems to contradict not imagination, but reason. 

That either many individuals among a species of butter- 
fly should be simultaneously preserved through a similar 
accidental and minute variation in one definite direction, 
when variations in many other directions would also pre- 
serve ; or that one or two so varying should succeed in sup- 
planting the progeny of thousands of other individuals, and 
that this should by no other cause be carried so far as to 
produce the appearance (as we have before stated) of spots 
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of fungi, etc— are alternatives of an improbability so ex- 
treme as to be practically equal to impossibility. 

In spite of all tbe resources of a fertile imagination, the 
Darwinian, pure and Bimple, is reduced to the assertion of 
a parados as great as any be opposes. In the plaoe of a, 
mere assertion of our ignorance as to the way these phe- 
nomena have been produced, he brings forward, as their 
explanation, a cause which it is contended in this work is 
demonstrably insufficient. 

Of course in this matter, as elsewhere throughout Nature, 
we have to do with the operation of Bsed and constant 
natural laws, and the knowledge of these may before long 
be obtained by human patience or human genius ; but there 
is, it ia believed, already enough evidence to show that these 
as yet unknown natural laws or law will never be resolved 
into the action of " Natural Selection," but will constitute 
or exemplify a mode and condition of organic action of which 
the Darwinian theory takes no account whatsoever. 
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The theory of " Natural Selection " supposes that the 
varied forniB and structure of animala and plants have been 
built up merely by indefinite, fortuitous,' minute variations 
in every part and in all directions — those variations only 
being preserved which are directly or indirectly useful to 
the individual possessing them, or necessarily correlated 
with such useful variations. 

On this theory the chances are almost infinitely great 
against the independent, accidental occurrence and pres- 
ervation of two similar scries of minute variations result* 
ing in the independent development of two closely-similar 
forms. In all cases, no doubt (on this same theory), some 
adaptation to habit or need would gradually be evolved, 
but that adaptation would surely be arrived at by different 
roads. The organic world supplies us with multitudes of 

' By accideotal Turiatious Ur. Darwin does not, of coqrse, mehn to 
imply Tariationa really dua to " ohanoe," bat to utterly indetennintto 
DiDt«uedeTila. 
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examples of similar functional results being attained by the 
most diverse means. Thus the body is sustained in the 
air by birds and by bats. In the first case it is so sustained 
by a limb in which the bones of the hand are excessively 
reduced, but which is provided with immense outgrowths 
from the skin — namely, the feathers of the wing. In the 
second case, however, the body is sustained in the air by 
a limb in which the bones of the hand are enormously in- 




creased in length, and so sustain a great expanse of naked 
skin, which is the flying membrane of the bat's wing. Cer- 
tain fishes and certain reptiles can also flit and take very 
prolonged jumps in the an-. Tlie (lying^fish, however, 
takes these by means of a great elongation of the rays of 
the pectoral tins — parts which cannot be said to be of the 
same nature as the constituents of the wing of either the 
bat or the bird. The little lizard, which enjoys the formi- 
dable name of " fiyiog-dragon," flits by means of a structure 
altogether peculiar — namely, by the liberation and great 
elongation of some of the ribs which support a fold of skin. 
In the extinct pterodactyls — which were truly flying rep- 
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tiles — wc meet, with an approximation to the structixre g 
the bat, but in the pterodactyl we have only one linger 
elongated in each hand : a striking example of how the 
very same function may be provided for by a modification 
similar in principle, yet surely manifesting the indepen- 
dence of its origin. When we go to lower animals, we find 
fUght produced by organs, as the wings of insects, which 
are not even modified limbs at all ; or wc find even the 
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function sometimes subserved by quite artificial means, as 
in the agrial spiders, which use their own tlireads to float 
with in the air. In the vegetable kingdom the atmosphere 
is often made use of for the scattfiring of seeds, by their 
being furnished with special structures of very different 
kinds. The diverse modes by which such seeds are dis- 
perEed are well expressed by Mr, Darwin. He says : * 
' "Origin of Species," Gth edit., p. 280. 
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" Seeds are disBeminated by their miimteiiesa — by their 
capsule being concerted into a light balloon-like envelope 
— by being embedded in pulp or flesh, formed of the most 
diverse parta, and rendered nutritious, as well as conspicu- 
ously colored, so as to attract and be devoured by birds — 
by having hooka and grapnels of many kinds and serrated 
Bwns, so as to adhere to the fur of quadrupeds — and by be- 
ing furnished with winga and plumes, as difierent in shape 
as elegant in structure, so as to be wafted by every breeze." 
Again, if we consider the poisoning apparatus pos- 
sessed by different aoimala, we find in serpeiifa a perfo- 
rated — or, rather, very deeply-channelled — tooth. In wasps 
and bees the sting is formed of modified parta, accessory 
in reproduction. In the scorpion, we have the median ter- 
minal process of the body specially organized. In the 
spider, we have a specially-constructed antenna ; and final- 
ly in the centipede a pair of modified thoracic limbs. 




It would be easy to produce a multitude of such iu- 
stances of similar ends being attained by dissimilar means, 
and it is hero contended that by " the action of Natural 
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Selection " otUy It is so improbable as to be practically im- 
possible for two exactly-similar structures to have ever 
been independently developed. It is so because the num- 
ber of possible variations is indefinitely great, and it is 
tiierefore an inilefioitely great number to one against a 
similar scries of variations occurring and being similarly 
preserved in any two independent instances. 

The difficulty here asserted applies, however, only to 
pure Darwinism, which makes use only of indirect modifr 
cations through the Burvival of the fittest. 

Other theories (for esample, that of Mr. Herbert Spen- 
cer) admit the direct action of conditions upon animals and 
plants — in ways not yet fiilly understood — there being con- 
ceived to be at the same time a certain peculiar but limited 
power of response and adaptation iu each animal and plant 
so acted on. Such theories have not to contend against 
the difficulty proposed, and it is here urged that even very 
complex extremely similar structures have again and again 
been developed quite independently one of the other, and 
this because the procesa has taken place not by merely 
iiaphazard, indefinite variatjons in all directions, but by the 
concurrence of some other and internal natural law or laws 
cooperating with external influences and with "Natural 
Selection" in the evolution of organic forms. 

It must never be forgotten that to admit any such con- 
stant operation of any such unknown natural cause is to 
deny the purely Darwinian theory, which relies upon tlie 
survival of the fittest by means of minute fortuitous indefi- 
nite variations. 

Among many other obligations which the author has 
to acknowledge to Prof, Huxley arc, the pointing out of 
this very difficulty, and the calling hia attention to the 
striking resemblance between certain teeth of the dog and 
of the thylaeine as one instance, and certain ornithic pe- 
culiaritjea of pterodactyls as another. 



Mammals * are divisible into one great group, which 
comprises the immense majority of kinds termed, from 
their mode of reproduction, ^acenfirf Mammals, and into 
another very much smaller group comprising the pouched- 
beasts or marsupials (which are the kangaroos, bandicoots, 
phalangers, etc., of Australia), and the true opossums of 
America, called implacental Mammals, Now, the placen- 
tal mammals are subdivided into various orders, among 
which are the flesh-eaters (Caraivora, l e., cats, dogs, ot- 
tere, weasels, etc.), and the inseot-eatere (Tnsectivora, i. e., 
moles, hedgehogs, shrew-mice, etc.). The marsupial mam- 
mals also present a variety of forms (some of which are 
carnivorous beasts, while others are insectivorous), so 
marked that it has been even proposed to divide theta into 
orders parallel to the orders of placental beasts. 

The resemblance, indeed, is so striking as, on Darwinian 
principles, to suggest the probability of genetic affinity ; 
and it even led Prof. Huxley, in his Htiuterian Lectures, in 
1866, to promulgate the notion that a vast and widely-dif- 
fused marsupial &una may have existed anteriorly to the 




development of the ordinary placental, non-pouched beasts, 
and that the carnivorous, insectivorous, and herbivorous 

^ I. e., warm-blooded anlmalfl which suckle their young, such ae spea, 
bal8, hoofed beiialJ, liOM, doge, beara, WBiiaels, rats, aqulnrolfl, amuLdillos, 
sloths, whales, poTptnaes, kangarooa, oposBums, etc. 
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plocentals may have respectively descended from the oar- 
), insectivorous, and herbivorous marsupials. 

Among other points Prof. Huxley called attention to 
the resemblance between the anterior molars of the placen- 
tal dog with those of the marsupial thylacine. These, in- 
deed, are strikingly similar, but there are better examples 
still of this sort of coiucidence. Thus it has often been re- 
marked that the insectivorous marsupials, e. g., Perameles, 
wonderfully correspond, as to the form of certain of the 
grinding teeth, with certain insectivorous placentals, e. g., 
Urotrichtts. 

Again, the saltatory InsectiTores of Africa {^Macrosce- 
lides) not only resemble the kangaroo family (^Afacropodidw) 
in their jumping habits and long hind-legs, but also in the 
structure of their molar teeth, and even further, as I have 
elsewhere* pointed out, in a certain similarity of the upper 
cutting teeth, or incisors. 

Now, these correspondences are the more striking when 
we bear in mind that a similar dentition is often put to 
very different uses. The food of diflforent kinds of apes is 
very different, yet how uniform is their dental structure I 
Again, who, looking at the teeth of different kinds of bears, 
would ever suspect that one kind was frugivorous, and 
another a devourer exclusively of animal food ? 

The suggestion made by Prof. Huxley was therefore 
one which had much to recommend it to Darwinians, 
though it has not met with any notable acceptance, and 
though he seems himself to have returned to the older no- 
tion, namely, that the pouched-beaats, or marsupials, are a 
special ancient offshoot from the great mammaUan class. 

But, whichever view may be the correct one, we have in 
either case a number of forms similarly modified in har- 
mony with surrounding conditions, and eloquently proclaim- 
ing some natural plastic power, other than mere fortuitous 

* " Journal of Anatomy and Fli;siologf " (1868), vol iL, p. 18S. 
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variation with survival of the fittest. If, liowever, tbe 
reader thinks that teeth are parts peculiarly qualified for 
rapid variation (in which view the author cannot concur), 
he is requested to suspend his judgment till he haa con- 
sidered the question of the independent evolution of the 
highest organs of sense. If this seema to establish the 
existence of some other law than that of " Natural Selec- 
tion," then the operation of that other law may surely be 
also traced in the hanuonious coordinations of dental form. 

The other difficulty, kindly suggested to mc by the 
learned professor, refers to the structure of birds, and of 
extinct reptiles more or less related to them. 

The class of birds is one which is remarkably uniform in 
its organization. So much is this the case, that the best 
mode of subdividing the class is a problem of the greatest 
difficulty. Existing birds, however, present forma which, 
though closely resembling in the greater part of their struct- 
ure, yet differ importantly the one from the other. One 
form is exemplified by the ostrich, rhea, emeu, cassowary, 
apteryx, dinornis, etc. These are the stnithioua birds. 
All other existing birds belong to the second division, 
and are called (from the keel on the breast-bone) cxrinate 
birds. 

Now, birds and reptiles have such and so many points 
in common that Darwinians must regard the former as 
modified descendants of ancient reptilian forms. But on 
Darwinian principles it is impossible that the class of birds 
BO uniform and homogeneous should have had a double rep- 
tilian origin. If one set of birds sprang from one set of rep- 
tiles, and another set of birds from another set of reptiles, 
the two sets could never, by " Natural Selection " only, have 
grown into such a perfect similarity. To admit such a 
phenomenon would be equivalent to abandoning the theory 
of " Natural Selection " as the sole origin of species. 

Now, until recently it haa generally been supposed by 
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evolutioniata that those ancient flying reptilcB, tho ptero- 
dactyls, or forms allied to them, were the progenitors of 
the class of birds ; and certain parts of their structure espe- 
cially support this view. Allusion is here made to the 
blade-bone (acapida) and the bone wiiicb passes down from 
the shoulder-joint to the breast-bone (vi/., the coracoid). 
These bones are such remarkable anticipations of the same 
parts in ordinary (L e., carinate) birds that it is hardly pos- 
sible for a Darwinian not to regard the resemblance as due 
to community of origin, Tliis resemblance was carefully 
pointed out by Pro£ Huxley in his " Hunterian Course " 
for 1867, when attention was called to the existence in Di- 
morphodon maeronyx of even that small process which in 
birds gives attachment to the upper end of the merry- 
thought. Also Mr. Seeley ' has shown that in pterodac- 
tyls, as in birds, the optic lobes of the brain were placed 
low down on each side — " lateral and depressed." Never- 
theless, the view has been put forward and ably maintained 
by the same professor,' as also by Prof. Cope in the United 
States, that the line of descent from reptiles to birds has 
not been from ordinary reptiles, through pterodactyl-like 
forms, to ordinary birds, but to the struthioua ones from 
certain extinct reptiles termed Dinosauria ; one of the most 
familiarly known of which is tho Iguanodon of the Weal- 
den formation. In these Dinosauria we find skeletal char- 
acters unlike those of ordinary (i, e., carinate) birds, but 
closely resembling in certain points the osseous structure 
of the struthious birds. Thus a difficulty presents itself as 
to the explanation of the three following relationships : 
(1) That of the Pterodactyls with carinate birds ; (2) that 

' See " Ann. and Mag. of Nat Hist." for Aufjuat, 1870, p. 140, 
' 8i?a " ProceodingB of Iho Royal luBtilution," vol. v., part Iv., p. 978 : 
Report of a Lecture delivered February 7, 1868. Also " Quarterly Jour- 
naloftlie Oeological Societj," February, 1870. " Oontributiona to the 
Anatomy and Tazonamy of flie Diuosaaria." 




of the Dinosaurtti with struthious birds; (3) that of t 
cariaatc and struthious birds with each other. 

Either birds must have had two distinct origins whence 
they grew to their present conformity, or the very same 
skeletal, and probably cerebral characters, must have spon- 
taneously and independently arisen. Here is a dilemma, 
either horn of which bears a threatening aspect to the 
exclusive supporter of "Natural Selection," and between 
which it seems somewhat difGcuIt to choose. 

It has been suggested to me that this difficulty may be 
evaded by considering pterodactyls and carinate birds as 
independent branches fi^m one side of an ancient common 
trunk, while similarly the Dinosauriu and struthious birds 
are taken to be independent branches irom the other side 
of the same common trunk ; the two kinds of birds resem- 
bling each other so much on account of their later develop- 
ment from that trunk as compared with the development 
of the reptilian forms. But to this it may be rephed that 
the ancient common stock could not have had at one and 
the same time a shoulder structure of both kinds. It must 
have been that of the struthious birds or that of the cari- 
nate birds, or something different from both. If it was that 
of the struthious birds, how did the pterodactyls and cari- 
nate birds independently arrive at the very same divergent 
structure ? If it was that of the carinate birds, how did 
the struthious birds and Dinosauria independently agree to 
differ? Finally, if it was something different from either, 
how did the carinate birds and pterodactyls take on inde- 
pendently one special common structure when disagreeing 
in so many; while the struthious birds, agreeing in many 
points with the Dinosauria, agree yet more with the cari- 
nate birds 1 Indeed, by no arrangement of branches from a 
stem can the difficulty be evaded. 

Prof. Huxley seems inclined' to cut the Gordian knot 
^ "Pcoceediogs of Gcolagical Society," November, 1800, p. 38. 
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by ootiBidering the slioulder structure of the pterodactyl 
as independently educed, and having relation to physiology 
only. This conception is one which harmonizes completely 
with the views here advocated, and with those of Mr. Her- 
bert Spencer, who also calls in direct modification to the 
aid of "Natural Selection," That merely minute, indefinite 
variations in all directions should unaided have indepen- 
dently built up the shoulder structure of the pterodactyls 
and carinat* birds, and have laterally depressed their optic 
lobes, at a time so far back as the deposition of the Oolite 




(of the Oolite itmla). 



Btrata,' is a coincidence of the highest improbability; 
that an innate power and evolutionary law, aided by the 
corrective action of " Natural Selection," should have fur- 
nished like needs with like aids, is not at all improbable. 
The difficulty does not tell against the theory of evolution, 
but only against the specially Danvinian form of it. Now, 
this form has never been espressly adopted by Pro£ Husley ; 



' The troheopteryi of the oolite bos the ti 



te shoulder stmct- 
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BO fer from it, in his lecture on this subject at the Rojal 
Institution before referred to, he observes : ' " I can testify, 
from personal eiperience, it is possible to have a complete 
&ith in the genenil doctrine of evolution, and yet to hesi- 
tate in accepting the Nebular, or the nnifonoitarian, or 
the Darwinian hypotheses in all then- integrity and ful- 
ness." 

It is quite consistent, then, in the professor to explain 
the difficulty as he does ; but it would not be similarly so 
with an absolute and pure Darwinian. 

Yet stronger arguments of an analogous kind are, how- 
ever, to be derived from the highest organs of sense. In 
the most perfectly-organized animals — those, namely, which, 
like ourselves, possess a spinal column — the internal organs 
of hearing consist of two more or less complex membranous 
saca (containing calcareous particles — otoliths), which are 
primitively or permanently lodged in two chambers, one on 
eacb side of the cartilaginous skulL The primitive cari^ila- 
ginoua cranium supports and protects the base of the brain, 
and the auditory nerves pass from the brain into the cartila- 
ginous chambers to reach the auditory sacs. These com- 
plei arrangements of parts could not have been evolved by 
"Natural Selection," i. e., by minute accidental variations, 
except by the action of such through a vast period of time ; 
nevertheless, it was fully evolved at the time of the deposi- 
tion of the upper Silurian rocks. 

Cuttle-fishes ( Cephalopoda) are animals belonging to the 
molluscous primary division of the animal kingdom, which 
division contains animals formed upon a type of structure 
utterly remote (torn that on which the animals of the 
higher division provided with a spinal column are construct- 
ed. And indeed no transitional form (tending even to 
bridge over the chasm between these two groups) has e 

' "Prooeedinga of the Royal InatituUon," ToL v., p. 27 
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in a fossilized condi- 



yet been discovered, cither living o 
tioii," 

Nevertheless, in the two-gilled Cephalopoda {Dibranr- 
chiata) we find the brain supported and protected by a car- 
tilaginouB cranium. In the base of this cranium are two 
cartilaginous chambers. In each chamber is a membraaous 
sac containing an otolith, and the auditory nerves pass from 




the cerebral ganglia into the cartilaginous chambers to reach 
the auditory sacs. Moreover, it has been suggested by 
Proi Owen that sinuosities between processes projecting 
from the inner wall of each chamber " seem to be the first 
rudiments of those which, in the higher classes (i. e., in 
animals with a spinal column), are extended in the form of 

'" This remark is made without prejudic^e to possible affinities in the 
direction of the Aacidinna — aji affinit; trbicb, if real, would be Irrelevant 
to the queatioD here discusBed, 
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canals and spiral cbamberB, within tlie substance of tho 
dense nidus of the labyrintb." " 

Here, then, we have a wonderfui coincidence indeed ; 
two highlj-conipicx auditory organs, marvellously similar 
in atructiire, but which must nevertheless have been devel- 
oped in entire and complete independence one of tho 
other I It would l>e difficult to calculate the odds against 
the independent occurrence and conservation of two such 
complex series of merely accidental and minute haphazard 
variations. And it can never be maintained that the sense 
of beari.ng could not be efficiently subserved otherwise 
than by such sacs, in cranial cortiiaginous capsules so situ- 
ated in relation to the brain, etc 

Our wonder, moreover, may be increased when we 
recollect that the two-gilled cephalopoda have not yet been 
found below the lias, where they at once abound ; whereas 
the foiu^illed cephalopoda are Silurian forms. Moreover, 
the absence is in this case significant iu spite of the impeiv 
fcction of tho geological record, because when we consider 
how many individuals of various kinds of four-gilled cephal- 
opods have been found, it is fair to infer that at the least 
a certain small percentage of dibrancha would also have 
left traces of their presence had they esisted. Thus it is 
probable that some four-gilled form was the progenitor of 
the dibranch cephalopods. Now, the four-gilled kinds 
(judging from the only existing form, the nautilus) had the 
auditory organ in a very inferior condition of development 
to what we find in the dibranch ; thus we have not only 
evidence of the independent high development of the organ 
in the former, but also evidence pointing toward a certain 
degree of comparative rapidity in its development 

Such being the case with regitrd to the organ of hear- 
ing, we have another yet stronger argument with regard to 

" " LoetiireB on Iha Comp. Anat. of tho Invertebrate Animals," 2d 
ML, 1B66, p. 619 ; mid Todd's " Ojolopiedia of Analoniy," ¥0l, i., p. 6M. 
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the organ of sight, as bas been well pointed out by Mr. J. 
J. Murphy." He calls attention to the iact tliat the eye 
must have been perfected in at least " three distinct lines 
of descent," alluding not only to the molluscous division 
of the animal kingdom, and the division provided with a 
spinal column, but also to a third primary division, namely, 
that which includes all insects, spiders, crabs, etc., which 
are spoken of as Annulosa, and the type of whose structure 
is as distinct from that of the molluseoua type on the one 
hand, as it is from that of the type with a spinal column 
(i. e., the vertebrate type) on the other. 

In the cuttle-fishes we find an eye even more complete- 
ly constructed on the vertebrate type than is the ear. 
Sclerotic, retina, choroid, vitreous humor, lens, aqueous hu- 
mor, all are present. The correspondence is wonderfully 
complete, and there can hardly be any hesitation in saying 
that for such an exact, prolonged, and correlated series of 
similar structures to have been brougbt about in two inde- 
pendent instances by merely indefinite and minute acci- 
dental variations, is an improbability which amounts prac- 
tically to impossibility. Moreover, we have here again 
the flame imperfection of the four-giUed cephalopod, as com- 
pared with the two-gilled, and therefore (if the latter pro- 
ceeded from the former) a similar indication of a certain 
comparative rapidity of development. Finally, and this is 
perhaps one of the most curious circumstances, the process 
of formation appears to have been, at least in some re- 
spectfi, the same in the eyes of these molluscous animals as 
in the eyes of vertebrates. For in these latter the cornea 
is at first perf'orated, while different degrees of perforation 
of the same part are presented by different adult cuttle- 
fishes — large in the calamaries, smaller in the octopods, 
and reduced to a minute foramen in the true cuttle-fish 
septa. 

■■ Sea "Hsblt and InteBigeiiee," vol L, p. sai. 
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Some may be disposed to object that the conditions 
requisite for effecting vision are so rigid that similar reanlts 
in all cases must be independently arrived at. But to this 
objection it may well be replied that Nature herself has 
demonstrated that there is no such necessity as to the de- 
tails of the process. For in the higher Aonulosa, such as 
the dragon-fly, we meet with an eye of an unquestionably 
very high degree of efficiency, but formed on a type of 
structure only remotely comparable with that of the fish 
or the cephalopod. The last-named animal might have had 
an eye as efficient as that of a vertebrate, but formed on a 
distinct type, instead of being another edition, as it were, 
of the very same structiu'c. 

In the beginning of this chapter examples have been 
g^ven of the very diverse mode in which similar results 
have in many instances been arrived at; on the other band, 
we have in the fish and the cephalopod not only the eye, 
but at one and the same time the ear also similarly evolvecl, I 
yet with complete independence. 

Tlius it is here contended that the similar and complex 
structures of both the highest organs of sense, as developed 
in the vertebrates on the one hand, and in the raollusks on 
the other, present us with residuary phenomena for which 
" Natural Selection " alone is quite incompetent to account ; 
and that these same phenomena must therefore be consid- 
ered ae conclusive evidence for the action of some other 
natural law or laws conditioning the simultaneous and in- 
dependent evolution of these harmonious and concordant 
adaptations. 

Provided with this evidence, it may be now profitable 
to enumerate other correspondences, which are not perhaps 
in themselves inexplicable by Natural Selection, but which 
are more readily to be explained by the action of the un- 
known law or laws referred to — which action, as its necea- 
sity has been demonstrated in one case, becomes apriori 
probable in the others. 
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Thus the great oceanic Maminalia — the wbales — show 
striking reseioblauces to those prodigious, extinct, marine 



reptiles, the Ichtliyosauria, and this not only in structures 
readily referable to similarity of habit, but in such matters 
as greatly elongated premasillary bones, together with the 
cooceabnent of certain bones of the skull by other cranial 
bones. 

Again, the atrial mammals, the bats, resemble those fly- 
ing reptiles of the secondary epoch, the pterodactyls; not 
only to a certain extent in the brftast-bone and mode of sup- 
porting the flying membrane, but also in the proportions of 
different parts of the spinal colunm and the hinder (pelvic) 
limbs 

Also bivalve shell-fish (i. e., creatures of the muscle, 
cockle, and oyster class, which receive their name from the 
body being protected by a double shell, one valve of which 
is placed on each side) have their two shells united by one 
or two powerful muscles, which pass directly across froni 
one shell to the other, and which are tenned " adductor 
muscles " because by their contraction they bring together 
the valves and so close the shell. 

Now there are certain animals which belong to the crab 
and lobster class (Crustacea) — a class constnicted on an 
utterly different type from that on which the bivalve shell- 
fish are constructed — which present a very curious approxi- 
mation to both the form and, in a certain respect, the 
structure of true bivalves. Allusion is here made to oeiiain 
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small Crustacea — certain pliyllopods and ostracoda — which 
liave the hard outer coat of their thorax so modified as to 
look wonderfully hke a bivalve shell, although its nature 
and composition are quite different. But this is by no 
tneaiis all — not only is there thia external resemblance 




[An OBlrMod (CnjBtwxainX oileniBllr Uta a blvalva abell-fiat (LamelirbniBcli).) 



between the thoracic annor of the crustacean and the 
bivalve shell, but the two sides of the ostracod and phyllo- 
pod thorax are connected together also by an adductor 
muscle ! 

The pedicellariiB of the echinus have been already spo- 
ken of, and the difficulty as to their origin from minute, 
fortuitous, indefinite variations has been stated. But 
Btructures essentially similar (called avicularia, or "bird's- 
bead processes") are developed from the surface of the 
compound masses of certain of the highest of the polyp- 
like animals (viz., the Polyzoa or, as they are sometimes 
called, the Bryozoa). 

Those compound animals have scattered over the surface 
of their bodies minute processes, each of which is like the 
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bead of a bird, with an upper and lower beak, the whole 
supported on a slender oeck. The beak opens and shuts 
at intervals, like the jaws of the pedicellarite of the echi' 
nuB, and there is altogether, in general principle, a remark. 




able similarity between the structures. Yet the echinus 
can have, at the best, none but the most distant genetic 
relationship with the Polyzoa. We hare here again, 
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therefore, complex and similar organs of diverse and inde- 
pendent origin. 



.f^smx 




In the highest class of animals (the Mammalia) we have 
almost always a placentiil mode of reproduction, i. e., the 
blood of the foetus is placed in nutritive relation with the 
blood of the mother by means of vascular prominences. 
No trace of such a structure esista in any bird or in any 
reptile, and yet it crops out again in certain sharks. There 
indeed it might well be supposed to end, but, marvellous 
as it seems, it reappears in very lowly creatures ; namely, 
io certain of the ascidians, sometimes called timicaries or 
sea-squirts. 

Now, if we were to concede that the oscidians were t 
common ancestors " of both these sharks and of the higher 
mammals, we shoiJd be little, if any, nearer to an explana- 
tion of the phenomenon by means of " Natural Selection," 
for in the sharks in question the vascular prominences are 
developed from one foetal structure (the umbilical vesicle), 
while in the the higher mammals they are developed from 
quite another part, viz., the allantois. 

So great, however, is the number of similar, but ap- 
parently independent structures, that we suffer from a per- 
fect embarms de richesses. Thus, for example, we have 
the convoluted windpipe of the sloth, reminding us of the 
condition of the windpipe in birds ; and in another mammal, 
" A tiew recently propounded bj' Eowalewaky. 
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allied to tlie sloth, namely, the great anteater (Myrme- 
cophaga), we havo again an ornithic chaiacter in its homy 
gizzard-like stomach. In man and the highest apes the 
MEcum has a vermiform appendix, as it has also in the " 
wombat 1 




Also the similar forms prespoted by the crowns of the 
teeth in some seals, m c(,rtam sharks, and m some extinct 
Cetacea, may be referred to, as also the similarity of the 
beak in birds, some reptJes, in the tadpole, and cuttle- 
fishes. As to entire CKteraal form, mav be adduced the 
wonderful similarity between a true mouse {Miia delicatit- 
lus) and a small marsupial, pointed out by Mr. Andrew 
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Murray in liia work on the " GreogTaphifiiil Distribatione of 
Mammals," p, 53, and represented in the frontispiece by 
figures copied from Gould's "Mammals of Australia;" but 
instaDces enough for the present purpose have been already 
quoted. 

Additional reasons for believing that similarity of strxict- 
ure is produced by other causes than merely by " Natural 
Selection " are furnished by certain facts of zoological 
geography, and by a similarity in the mode of variation 
being sometimes extended to several species of a genus, or 
even to widely-different groups ; while the restriction and the 
limitation of such similarity are often not less remarkable. 
Thus Mr. Wallace says," as to local influence : " Larger or 
smaller districts, or even single islands, give a special 
character to the majority of their PapiHonidoe. For in- 
stance: 1. The species of the Indian region (Sumatra, 
Java, and Borneo) are almost invariably smaller than the 
allied speciee inhabiting Celebes and the Moluccas. 3. The 
species of New Guinea and AustraHa are also, though in a 
less degree, smaller than the nearest species or varieties of 
the Moluccas. 3. In the Moluccas theraBelves the species 
of Amboyna are the largest; " 4. Tlie species of Celebes 
equal or even surpass in size those of Amboyna. 5. The 
spedes and varieties of Celebes possess a striking charac- 
ter in the form of the anterior wings, different from that 
of the allied species and varieties of all the surrounding 
islands. 6. Tailed species in India or the Indian region be- 
come tailless as they spread eastwajvl through the Archi- 
pelago. 7. In Amboyna and Coram the females of several 
species are dull-colored, while in the adjacent islands they 
are more brilliant" Again : " " In Amboyna and Ceram 
the female of the lai^e and handsome Omithoptera Selena 
has a large patch on the hind-wings constantly of a pale 
dull ochre or buff color; whde in the scareely distinguish- 
" " NatuPBl Selection," p. IB7. " Ibid., p. 173. 
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able varipties from the adjacent islands, of Boiini and New 
Guinea, it is of a golden yellow, liardly inferior in brilliancy 
to its color in the male sex. The female of Omithoplera 
Priamua (inhabiting Amboyna and Cermn exclusively) ia 
of a pale dusky-brown tint, while in all the allied species 
the same sex is nearly bla«k, with contracted white mark- 
ings. As a third example, the female of Papilio Ulysses 
has the blue color obscured by dull and dusky tints, while 
in the closely-allied species from the smrtjundiug islands, 
the faemles are of almost as brilliant an azure blue aa the 
males. A parallel case to this is the occurrence, in the 
smaU islands of Gioram, Matabcllo, K.6, and Aru, of several 
distinct species of Euplsa and Diadema, having broad 
bands or patches of white, which do not exist in any of 
the allied species from the larger islands. These facts 
seem to indicate some local inSucnce in modifying color, 
as uninbjlligible and almost as remarkable as that which 
has resulted in the modifications of fonn previously de- 
scribed." 

After endeavoring to explain some of the facts in a way 
to be noticed directly, Mr, Wallace adds : " " But even the 
conjectural explanation now given fails us in the other caaes 
of local modification. Why the species of the Western 
Islands shoidd be smaller than those farther east ; why 
those of Amboyna should exceed in size those of Gilolo 
and New Guinea ; why the tailed species of India should 
begin to lose that appendage in the islands, and retain no 
trace of it on the borders of the Pacific; and why, in three 
separate cases, the females of Amboyna species should be 
less gayly attired than the corresponding females of the sur- 
rouuding islands, are questions which we cannot at present 
attempt to answer. That they depend, however, on some 
genera! principle ia certain, because analogous facts have 
been observed in other parts of the world, Mr, Bates in- 
'• "Naiurnl Selection," p. 177. 
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forma me tbat, in three distinct groups, Papilios, which, on 
the Upper Amazon, and in moat other puJta of South 
America, have Bpotless upper wiiiga, obtain pale or wliite 
spots at Parii and on the Lower Amazon, and also that tho 
./Eneas group of Papilios never have tails in the equatorial 
regions and the Amazon valley, but gradually acquire taila in 
many cases as they range toward the northern or southern 
tropic. Even in Europe we have somewhat similar facta, 
for the species and varieties of butterflies jieculiar to the I 
Island of Sardinia are generally emaller and more deeply 
colored than those of the main-land, and the same has beea 
recently shown to be the case with the common tortoise- 
ahell butterfly in the Isle of Mao ; while PiipUio Hospiton, 
peculiar to the former island, has lost the tail, which is a ' 
prominent feature of the closely-allied H Machaon. 

" Facts of a similar nature to those now brought for- 
ward would no doubt be found to occur in other groups of 
insects, were local faunas carefully studied in relation to 
those of the surrounding countries; and they seem to indi- 
cate that climate and other physical causes have, in some 
cases, a very powerful effect in modifying specific form and 
color, and thus directly aid in producing the endless variety 
of nature." 

With regard to butterflies of Celebes belonging to dif- 
ferent families, they present " a peculiarity of outline which 
distinguishes them at a glance ^m those of any other part 
of the world ; " " It ia that the upper wings are generally 
more elongated and tho anterior niar^n more curved. 
Moreover, tliere is, in most instances, near the base, an 
abrupt head or elbow, which in some species is very con- 
Bpicuoua, Mr. Wallace endeavora t« explain thia phenome- 
non by the supposed presence at some time of special per- 
Bociitora of the modified forma, aupporting the opinion by 
tlie remark that small, obscure, very rapidly flying and mim- 
" " Halaj Archipelago," vol L, p. 439. 
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icked kinds have not had the wing modified. Such an ene- 
my occasioning increased powers of flight, or rapidity in 






OITTLINXS OF WIH08 OF BUnXBFLIES OF 0ELXBB3 COMPAKKD WITH TB08X OF ALLIED 

BFB0IZ8 XL8KWHBSX. 

Onter oatUne, PapiUo gigofiy of Celebes. Inner outline, P. demcUon^ of Singapore 
and Java.— 2. Outer outline, P. miletuA, of Celebes. Inner ontHne, P. sarpedon 
India.— ^ Outer ontUne, Tachyris warinda, Celebes. Inner outline, T. nero. 



turning, he adds, " one would naturally suppose to be an 
insectivorous bird ; but it is a remarkable fact that most of 
the genera of fly-catchers of Borneo and Java on the one 
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Bide, and of the Moluccas on the other, are almost entirely 
absent from Celebes. Their place seems to be supplied by 
the caterpillar-catchers, of which six or seven species are 
known from Celebes, and are very numerous in individuals. 
We have no positive evidence that these birds pursue but- 
terflies on the wing, but it ia highly probable that they do 
so when other food is scarce. Mr. Bates suggested to me 
that the larger dragon-flies prey upon butterflies, but I did 
not notice that they were more abundant in Celebes than 
elsewhere." '* 

Now, every opinion or conjecture of Mr. Wallace is 
worthy of reBpectful and attentive consideration, but the 
explanation suggested and before referred to hardly seems 
a satiaiactory one. What the past fauna of Celebes may 
have been is as yet conjectural. Mr. Wallace tells us that 
now there is a remarkable soaroity of fly-catchers, and that 
their place is supplied by birds of which it can only be said 
that it is "highly probable" that they chase butterflies 
" when other food is scarce." The quick eye of Mr, Wal- 
lace biled to detect them in the act, as also to note any 
unusual abundance of other insectivorous forms, which 
therefore, considering Mr. Wallace's zeal and powers of 
observation, we may conclude do not exist. Moreover, 
even if there ever has been an abundance of such, it is by 
no means certain that they would have succeeded in pro- 
dudng the conformation in question, for the effect of this 
peculiar curvature on flight is by no means clear. We have 
here, then, a structure hypothetically explained by an un- 
certain property induced by a cause the presence of which 
is only oonjectural. 

Surely it is not unreasonable to class this instance with 
the others before given, in which a common modification of 
form or color coexists with a certain geographical distribu- 
tion quite independently of the destructive agencies of ani- 
" " Natural Selection," p. 177. 
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mals. If plnysical causes counected with locality can abbre- 
viate or annihilate the tails of certain butterflies, why may 
not Bimilar causes produce an elbow-hke prominence on the 
winga of other butterflies ? There are Many Buch instanccB 
of simultaneous modification. Mr, Darwin liiraaelf " quotes 
Mr. Gould as believing that birds of the same species are 
more brightly colored under a clear atmosphere, than when. | 
living oil islands or near the coast. Mr. Darwin also iTt- 
forms us that WoUaston is convinced that residence neari 
the sea affects the color of insects ; and finally', that Moquin-,J 
Tandon gives a list of plants which, when growing near tli&^ 
sea-shore, Lave their leaves in some degree fleshy, though 1 
not so elsewhere. In his work on " Animals and Plants J 
under Domestication,"" Mr. Darwin refers to M, Costa M<3 
having (in SiiU, de la Soc, Imp. d^ Acclimat., tome viiL, p> '. 
351} stated that "young shells taken from the shores of '' 
England and placed in the Mediterranean at once altered ^ 
tlieir manner of growth, and formed prominent diverging 
rays like those on the shells of tfte proper Mediterranean 
oyster ;" also to Mr. Meehan, as stating {IVoe. Acad, Nat,. a 
Sc. of Philadelphia, Jan. 28, 1862) that " twenty-nine kinda J 
of American trees all differ from their nearest European 1 
allies in a similar manner, leaves less toothed, buds i 
seeds smaller, fewer branohlets," etc. These are striking I 
examples indeed 1 

But cases of simultaneous and similar modificationa I 
abound on all sides. Even as regards our own species I 
there is a very generally admitted opinion that a new type j 
has been developed in the United States, and this in about I 
a couple of centuries only, and in a vast multitude of in- I 
dividuals of diverse ancestry. The instances here given, J 
however, must suffice, though more could easily be ad 

It may be well now to turn to groups presenting similar 
variations, not through, but independently of, geographical 

" " Origin of Species," 6th edii, p. 166. » Vol. iL, p. 280. 
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diatnbution, and, as fdjr its we know, independently of con- 
ditions other than some peculiar nature and tendency (as 
yet unexplained) common to members of such groups, 
which nature and teiideocy seem to induce them to vary lu 
certain definite lines or directions whn,h are diflerent in 




different groups. Thus with regard to the group of in- 
Bectfi, of which the walking leaf is a member, Mr. Wallace 
observes: " "The whole Jittnib/" of the Phasmidie, or 
spectres, to which this insect belongs, is more or less inii- 
tative, and a great number of the species are called ' walk- 
ing-stick insects,' from their singular resemblance to twigs 
and branches." 

Again, Mr. Wallace " tells us of uo less than four kinds 



"Malay Archipelago," voL iL, p. ]B0; and "Naturul Meotioti," 
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of orioles, which birds mimio, more or less, four species of a 
genus of honey-suckera, the weuk orioles finding their profit 
in being mistaken by certuin birds of prey for the strong, 
aotive, and gregarious honey -suckers. Now, many other 
birds would be benefited by similar mimiciy, which ia none 
the less confined, in this part of the world, to the oriole 
genus. It is true thai the absence of mimiury in other 
forma may bu expluincd by their possessing some other (as 




yet unobserved) means of preservation. But it is neverthe- 
less remarkable, not so much thiit one species should mimic, 
as that no less than four should do so in difierent ways and 
degrees, all these four belonging to one and the same genua. 
In other cases, however, there is not even the help of 
protective action to account for the phenomenon. Thus we 
liave the wonderful birds of Paradise," which agree in de- 

" See " MalBf Arohipalago," toL 
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veloping plumage unequalled in beauty, but a beauty 
whicb, as to details, 13 of different kinds, and produced in 
different ways in different species. To develop " beauty 
and singularity of plumage " is a character of the group, 
but not of any one definite kind, to be explained merely by 
inheritance. 

Again, we have the very curious homed flies," whicb 




agree indeed in a common peculiarity, but in one singularly 
different in detail, in different species, and not known to 
have any protecting effect. 

Among plants, also, we meet with the same peculiarity. 
The great group of Orchids presents a number of species 

» Loe. cit, p. 814. 
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it ia hoped, amply Bufficient to point toward the concIiiBion 
wbich other fecta will, it is thought, establish, viz., that 




tliere are cauBes operating (m the evocation of these har 
monious diicrging resemblance'*) other than 'Natural Se- 




lection," or heredity, ^nd other even than merely geograph- 
ical, cUmatal, or any simply external conditions 
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Many cases have been udduoed of striking likenesses 
between different animals, not due to inheritance; but this 
• should be the less surprising', in that the very same indi- 
vidual presents ua with likenesses between different parts 
of its body (e. g., between the several joints of the back- 
bone), which aro certainly not so explicable. This, how- 
ever, leads to a rather large aubjeot, which will be spoken 
of in the eighth chapter of the present work. Here it will 
be enough to affirm (leaving the proof of the assertion till 
later) that parts aro often homologous which have no di- 
rect genetic relationahip — a fact which harmonizes well 
with the other facts here given, but which " Natural Se- 
lection," pure and simple, seems unable to explain. 

But surely the independent appearance of similar or- 
ganic forms is what we might expect, a priori, from the 
independent appearance of similar inorganic ones. As Mr. 
G. H. Lewes well observes ; " " We do not suppose the car- 
bonates and phosphates found in various parts of the globe 
— we do not suppose that the families of alkaloids and 
salts have any nearer kinship than that which consists in 
the similarity of their elements, and the conditions of their 
combination. Hence, in organisms, as in salts, morpho- 
logical identity may be due to a. community of casual con- 
nection, rather than community of descent. 

" Mr, Darwin justly holds it to be incredible that indi- 
viduals identically the same should have been produced 
through Natural Selection from parents spectficaUy dis- 
tinct, but he will not deny that identical forms may issue 
from parents genetically distinct, when these parent forms 
and the conditions of production are identical. To deny 
this would be to deny the law of causation." 

Prot Huxley has, however, suggested " that such min- 
eral identity may be explained by applying also to minerals 

" Forltiiffhlty Saiiac, New Seriea, to], iii. (April, 1868), p, 878. 

II " Lay SeHDonfl," p. 339, 
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a law of descent ; that is, by considering' such similar forms 
as the descendants of atoms which inhabited one special 
part of the primitive nebular coamoa, each conEiderable* 
space of which may be supposed to have been under the 
influence of somewhat different conditions. 

Surely, however, there can be no real parity between 
the relationship of existing mineraJs to nebular atoms, and 
the relationship of existing animals and plants to the ear- 
liest organisms. In the first place, the latter have pro- 
duced others by generative multiplication, which mineral 
atoms never did. In the second, existing animals and 
plants spring from the living tissues of preceding animals 
and plants, while existing minerals spring from the chemi- 
cal affinity of separate elements. Carbonate of soda is not 
formed, by a process of reproduction, from other carbonate 
of soda, but directly by the suitable juxtaposition of car- 
bon, oxygen, and sodium. 

Instead of approximating animals and minerals in the 
mode suggested, it may be that they are to be approx- 
imated in quite a contrary fashion ; namely, by attributing 
to mineral species an internal innate power. For, as we 
must attribute to each elementaiy atom an innate power 
and tendency to form (under the requisite external COD- 
difdons) certain unions with other atoms, so we may at- 
tribute to certain mineral species — as crystals — an innate 
power and tendency to exhibit (the proper conditions being 
supplied) a definite and symmetrical external form. The 
distinction hehveen animals and vegetables on the one 
hand, and minerals on the other, is that, while in the or- 
ganic world close similarity is the result sometimes of in- 
heritance, sometimes of direct production independently 
of parental action, in the inorganic world the latter is the 
constant and only mode in which such similarity is pro- 
duced. 

When we oome to consider the relations of species to 
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space — in other words, the geographical distribution of 
organisms — it will be necessary to return somewhat to the 
subject of the independent origin of closely-similar forms, 
in regard to which some additional remarks will be foimd 
toward the end of the seventh chapter. 

In this third chapter an effort has been made to show 
that while on the Darwinian theory concordant variations 
are extremely improbable, yet Nature presents us with 
abundant examples of such; the most striking of which 
are, perhaps, the higher organs of sense. Also that an im- 
portant influence is exercised by conditions connected with 
geographical distribution, but that a deeper-seated influence 
is at work, which is hinted at by those special tendencies 
in definite directions, which are the properties of certain 
groups. Finally, that these facts, when taken together, 
afford strong evidence that " Natiu-al Selection " has not 
been the exclusive or predominant cause of the various or- 
ganic structural peculiarities. This conclusion has also 
been reinforced by the consideration of phenomena pre- 
sented to us by the inorganic world. 
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— FroC. Huxli^-.--Ot|j™ddiiB to BndiltD Chaoi^a.—IabyrliithodanL— 

to OrlgiB of Bird's Wing.— Toodrils of CUmtiLng PtanU.— 

1 to ba ConnKUag Llnka.— Early Speclsllisllaii of SD'Dotnrs. 

ibeiiia,— Olj^Udon.— SubiB-tooUiHl Tlgsr,— UondnslDn. 

Not only are there good reasons against the acceptance 
of the exclusive operation of " Natural Selection " as the 
one means of specific origination, but tbcre are difficulties 
in the way of accounting for such origination by the sole 
action of modifications which are infinitesimal and minute, 
whether fortuitons or not. 

Arguments may yet be advanced in favor of the view 
that new species have from time to time manifested them- 
selves with suddenness, and by modifications appearing at 
once (as great in degree as are those which separata Sip- 
parioH from .Equus), the species remaining stable in the 
intervals of such modifications : by stable being meant that 
their variations only extend for a certain degree in various 
directions, Kke oscillations in a stable equilibrium. This 
is the conception of Mr. Gialton, ' who compares the devel- 
opment of species with a many-facetted spheroid tumbling 
over from one facet, or stable equilibrium, to another. The 
existence of internal conditions in animals corresponding 

' " Horeditarf Oeaiua, an Inquiry into its LawB," etc. B; FntDcia 
Oalton, P. R. 3. (London: MaomiUui.) 
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with Bucli facets is denied by pure Darwinians, but it is 
contended in this work, though not in this chapter, that 
eomething may also be said for their existence. 

The con side rutioDS brought forward in the last two 
chapters, namely, the difficulties with regard to incipient 
and closely-similar structures respectively, together with 
paleontological considerations to be noticed later, appear 
to poiut strongly in the direction of sudden and consider- 
able changes. This is notably the case as regards the 
young oysters already mentioned, which were taken from 
the shores of England and placed in the Mediterranean, 
and at once altered their mode of growth and formed 
prominent diverging rays, like those of the proper Mediter- 
ranean oyster; as also the twou^-nine kinds of American 
trees, all differing from their nearest European allies aimi- 
Uerhj — " leaves less toothed, buds and seeds smaller, fewer 
branchlets," etc To these may be added other facts given 
by Mr. Darwin. Thus he says, that " climate, to a certain 
extent, directly modifies the form of dogs." ' 

The Bev. R. Everett found that setters at Delhi, though 
most carefully paired, yet had young with " nostrils more 
contracted, noses more pointed, size inferior, and limbs 
more slender." Again, cats at Mombas, on the coast of 
Africa, have short, stiff hairs, instead of fur; and a cat at 
Algoa Bay, when left only eight weeks at Mombas, " nn- 
derwent a complete metamorphosis, having parted with its 
sandy-colorod fur,'" The conditions of life seem to pro- 
duce a considerable effect on horses, and instances are 
given by Mr. Darwin of pony breeds' having independent- 
ly arisen in different parts of the world, possessing a cer- 
tain similarity in their physical conditions. Also changes 
due to climate may be brought about at once in a second 
generation, though no appreciable modification is shown 

' "AnimalB and Plimts auder Domestication," vol. [,, p. B7. 

» Ibid., p. 47, * Ibid., p. 62, 
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bj the first. Thus " Sir Charles Lyell mentions that some 
Englishmen, engaged in conducting the operations of the 
Real del Monte Conipany in Mexico, carried out with them 
some greyhounds, of the best breed, to hunt the hares which 
abound in that country. It was found that the greyhounds 
could not support the fatigues of a long chase in this at- 
tenuated atmosphere, and, before they could come up with 
their prey, they lay down gasping for breath ; but these 
same animals have produced wbelps, which have grown up, 
and are not in the least degree incommoded by the want 
of density in the air, but run down the hares with as much 
ease as do the fleetest of their race in this country." ' 

We have here no action of "Natural Selection;" it 
was not tliat certain puppies happened accidentally to be 
capable of enduring more rarefied air, and so survived, but 
the offspring were directly modified by the action of sur- 
rounding conditions. Neither was the change elaborated 
by minute modifications in many successive generations, 
but appeared at once in the second. 

With regard once more to sudden alterations of form, 
Nathusius is said to state positively as to pigs,' that the re- 
sult of common experience and of his experiments was that 
rich and abundant food, given during youth, tends by some 
direct action to make the head broader and shorter. Curi- 
ous jaw appendages often characterize Normandy pigs, ao- 
cording to M. Eudes Deslongchamps. Richardson figures 
these appendages on the old " Irish greyhound pig," and 
they are said by Nathusius to appear occasionally in all the 
long-eared races. Mr. Darwin observes,' " As no wild pigs 
are known to have analogous appendages, we have at pres- 
ent DO reason to suppose that their appearance is due to 

* Carpenter's " ComparatiTe Phyaiolt^," p. 987, quoted bj Mr. J. J. 
Hurphj, "itabil and Iiite1li|;cD(¥," vol. !., p. ITI. 

* "Animnla niid Fluuts under DomeiiUcKtioii," voL i,, p. fS. 
' Ibid., p. 7S. 
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reversion ; and if t^i" be so, we are forced to admit tha 
somewhat complex, though apparently useless structures 
may be suddenly developed without the aid of selection." 
Again, " Climate directly affects the thickness of the akin 
and hair" of cattle.' In the English climate an individual 
Porto Santo rabbit ' recovered the proper color of its fur in 
rather less than four years. The effect of tbe climate of 
India on the turkey is considerable. Mr. Blyth " describes 
it as being' much degenerated in size, " utterly incapable 
of rising on the wing," of a black color, and " with long 
pendulous appendages over the beak enormously de- 
veloped." Mr, Darwin again tells us that there has sud- 
denly appeared in a bed of common broecoli a peculiar va- 
riety, faithfully transmitting its newly-acqnired and remark- 
able characters ; " also that there have been a rapid trans- 
formation and transplantation of American varieties of 
maize with a European variety ; " that certainly " the An- 
con and Maucham.p breeds of aheep," and that (all but cer- 
tainly) Niata cattle, turnspit and pug dogs, jumper and 
frizzled fowls, short-faced tumbler pigeons, hook-billed 
ducks, etc., and a multitude of vegetable varieties, have 
suddenly appeared in nearly the same state as we now see 
them." Lastly, Mr. Darwin tells us that there has been 
an occasional development (in five distinct cases) in Eng- 
land of the " japaimed " or " black-shouldered peacock," 
{Favo nigripennis), a distinct species, according to Dr. ■ 
Sclater," yet arising in Sir J, Trevelyan's flock composed 
entirely of the common kind, and increasing, " to Ifte esetino- 
Hon of the previously-existing breed."" Mr, Darwin's only 
explanation of the phenomena (on the supposition of the 

* "Animals and Planta under DomestioatioTi," voL L, p. tl. 

• Ibid., p. lU. '" Quotud, ibid., p. 274. " Ibid., p. 8B4. 
" Ibid., p. S22. " Ibid., vol ii, p. *!*. 
" Proc. ZooL Soc. of London, April 24, 1860. 

"Animali and Plants nnder Domestication," vol L, p, 2B1, 
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species being distinct) is by reversioa, owing to a supposed 
ancestral cross. But he candidly admits, "1 have heard of 
no other such case in the animal or Tegetable kingdom." 
On the supposition of its being only a variety, he observes, 
"The case is the most remarkable ever recorded of the 
abrupt appearanoe of a new form, which bo closely re- 
sembles a true species, that it has deceived ooe of the most 
experienced of living ornithologists." 

As to plants, M. C. Naudin " has given the following 
instances of the sudden origination of apparently perma- 
nent forms ; "The first case mentioned is that of a poppy* J 
which took on k bl ariation in its fruit— a en 

of secondary cap 1 ) g added to the normal centralH 
capsule. A fi Id f h p ppies was grown, and M, GCp- 
pert, with seed fr m h fi Id obtained still this monstrous 
form in great q y D f mities of ferns are sometimes 

sought after by ftm growers. They are now always ob- 
tained by taking spores from tho abnormal parts of the 
monstrous fern ; from whicii spores ferns presenting the 
same peculiarities invariably grow. , . , The most remark- 
able case is that observed by Dr. Gtodron, of Nancy. In 
1861 that botanist observed, among a sowing of Datura 
laltela, the fruits of which are very spinous, a single indi- 
vidual of which the capsule was perfectly smooth. The 
seeds taken from this plant all furnished plants having the 
character of this individual. The fifth and sixth generations 
are now growing without exhibiting the least tendency to 
revert to the spinous form. More remarkable still, when 
crossed with the normal Datura tatula, hybrids were pro- 
duced, which, in the second generation, reverted to the 
original types, as tme hybrids do." 

There are, then, abundant instances to prove that con- 
siderable modifications may suddenly develop themselves, 

" Eitrftcted by J. J. Murphj, voL L, p. IBl, from the Quarlerfy Jour- 
nal of Sciaice, of October, 1667, p. 827. 
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either due to external conditions 'or to obscure internal 
causes in the orguniams which exhibit them. Moreover, 
these mod ideations, from whatever cause arising, are capa- 
ble of reproduction — the modified individuals " breeding 

The question is, whether new species have been de- 
veloped hy non-fortuitous variatjons which are insignifi- 
cant and minute, or whether such variations have been 
comparatively sudden, and of appreciable size and impor- 
tance ? Either hypolbesis will suit the views here main- 
tained equally well {those views being opposed only to foi^ 
tuitous, indefinite variations), but the latter is the more re- 
mote from the Darwinian conception, and yet has much to 
be said in its favor. 

Prof. Owen considers, with regard to specifio origina- 
tion, that natural history " teaches that the change would 
be sudden and considerable : it opposes the idea that 
species are transmitted by minute and slow degrees." " 
" An innate tendency to deviate from parental type, oper- 
ating through periods of adequate duration," being " the 
most probable nature, or way of operation of the secondary 
law, whereby species have been derived one from the 

Now, considering the numl>er of instances adduced of 
sudden modifications in domestic animals, it is somewhat 
startling to meet with Mr Darwin's dogmatic assertion 
that it is "a Jhlw belief" that natural speeies have often 
originated in the same abrupt manner. The belief may be 
false, but it is dilhcult to see how its falsehood can be posi- 
tively asserted. 

It is demonstrated by Mr. Darwin's careful weighings 
and measurements that, though little-used parts in domes- 
tie animals get reduced in weight and somewhat in size, 
'■■ " Anatomy of Vertebrates," toL iil, p. 796. 
" Ibid., p. 807. 
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yet that tiioy show no inclination to become truly " rudi- 
mentary structures." Accordingly he aBserts " that such 
rudimentary parts are formed " suddenly by arrest of de- 
velopment " in domesticated animals, but in trild animals 
slowly. The latter assertion, however, is a mere assertion }■ i 
necessary, perhaps, for the theory of " Natural Selection," 1 
but as yet unproved by facts. 

But why should not these changes take place suddenly 
in a state of nature ? As Mr. Murphy says," " It may be 
true that we have no evidence of the origin of wild speciea 
in this way. But this is not a case in which negative evi- 
dence proves any thing. We have never witnessed the 
origin of a wild species by any process whatever ; and if a 
species were to come suddenly into being in the wild state, 
as the Ancon Sheep did under domestication, how could you 
ascertain the fact ? K the first of a newly-begotten species 
were found, the fact of its discovery would tell nothing 
about its origin. Naturaliata would register it as a very 
rare species, having been only once met with, but they 
would have no means of knowing whether it were the first 
or the last of its race." 

To this Mr. Wallace has replied (in his review of Mr. 
Murphy's work in Nature"), by objecting that sudden 
changes could very rarely be useful, because each kind of 
animal is a nicely-balanced and adjusted whole, any one 
sudden modification of which would in most cases be hurtr 
ful unless accompanied by other simultaneous and harmoni- 
ous modifications. If, however, it is not unlikely that there 
is an innate tendency to deviate at certain times, and under 
certain conditions, it is no more unlikely that that innate 
tendency should be a harmonious one, calculated to simul- 
taneously adjust the various parts of the organism to their 

" " ^nim nlii and PUnta under Dc)inest<CB.tioD," vol ii., p. 31S. 
w *' Habit and Intelligence," ™1. i., p. 844. 
" See December 2, 18S9, vol. I, p. 1S2, 



118 



THE GENESIS OF SPECIES. 



[Cb*j. 



new retationii. TLe objection as to the sudden abortion of 
rudimentary organs may be similarly met. 

Prof. Hiudey seema now disposed to accept the, at least 
occasional, iiitervuutiou of sudden and considerable varia- 
tions. In his review of Prof, KoUiker's" 



himself says, " " We grentiy suspect that she " {!. e., Na- 
ture) " does make considerable jumps in the way of varia- 
tion now and then, and that these saltations give rise to 



" "Cber die Tl.irwin 
Klilliker; Leipzig, 1BS4. 



tiiipfiingsttieone: " eit 
" Bee " Lay SamiOQS 



' p. 34a. 
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Bome of the gaps which appear to exist in the series of 
known forms." 

lu addition to the instances brought forward in the 
second chapter against the minute action of Natural Selec- 
tion, may be mentioned such structures as the wonderiully 
folded teeth of the labyrinthodonts. The marvellously com- 
plex structure of these organs is not merely unaccountable 
as due to "Natural Selection," but its production by insig- 
iiiScant increments of complexity ia hardly less difficult to 
comprehend. 

Similarly the aborted index of the Potto {Perodictiem) 
is a structure not likely to have been induced by minute 
changes; while, as to "Natural Selection," the reduction 
of the fore-finger to a mere rudiment is inexplicable in- 
deed ! " How this mutilation oiin have aided in the strug- 




gle for life, we must confess, baffles our conjectures on the 
subject ; for that any very appreciable gain to the individual 
can have resulted from the slightly-lessened dejfree of re- 
quired nourishment thence resulting (i. e., from the suppres- 
sion), seems to us to be an almost absurd proposition."" 

Again, to anticipate somewhat, the groat group of 
whales (Cetacea) was fully developed at the deposition 
of the Eocene strata. On the other hand, we may pretty 
safely conclude that these animals were absent as late as 
"* " Aoalomy of the Lemuroidea," bj James Murie, M, D,, mid 8l. 
George Bivart. Trans. Zool. Soc, March, 1866, p. 91 
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the latest eecondary rocks, so tliat their development could 
not have been bo very slow, uoless geolog;ical time is (al- 
though we shall presently see there are grounds to believe 
it is not) practically infinite. It is quite true that it is, in 
general, very unsafe to uifer the absence of any animal 
forms during' a certain geological period, because no re- 
mains of them have as yet been found in the strata then de- 
posited : but in the case of the Cetacea it is safe to do so ; 
for, as Sir Charles Lyell remarks," they are animals, the re- 
muins of which are singularly likely to have been preserved 
Lad they existed, in the same way that the remains were 




preserved of the Ichthyosauri and Plesiosauri, which ap- 
pear to have represented the Cetacea during the secondary 
geological period. 

As another esarople, let ub take the origin of winga, 
such as exist in birds. Here we find an arm, the bones oi 
the hand of which are atrophied and reduced in number, as 
compared with those of most other Vertebrates. Now, if 
the winp^ arose from a terrestrial or subaSrial organ, this 
abortion of the bones could hardly have been serviceable — 
hardly have preserved individuals in the struggle for life. 
If it arose from an aquatic organ, like the wing of the pen- 
guin, we have then a singular divergence from the ordinary 

" " Fnuciples of Geology," last edition, toI. i., p. 183. 
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vertebrate fin-limb. In the ichthyosaiirus, in the plesio- 
eaurus, in the whales, in the porpoiaes, in the seals, and in 
others, we have shortening of the bones, but no redutition 
in the number either o!' the fingers or of their joints, which 
are, on the contrary, multiplied in Cetacea and the ichtiiyo- 
saurus. And eveu in the turtles we have eight carpal 
bones and five digits, while no finger has less than two 
phalanges. It is difficult, then, to believe that the Avian 
limb was developed in any other way than by a compara- 
tively sudden modification of a marked and important kind. 
How, once more, can we conceive the peculiar actions 
of the tendrils of some climbing plants to have been pro- 
duced by minute modificatious P These, according to Mr. 
Darwin," oscillate till they touch au object, and then em- 
brace it. It is stated by that observer, that " a thread 
weighing no more than the thirty-second of a grain, if 
placed on the tendril of the Paasiflora gracilis, will cause 
it to bend; and merely to touch the tendril with a twig 
causes it to bend; but if the twig is at once removed, the 




tendril soon straightens itself. But the contar.t of other 
tendrilB of the plant, or of the falling of drops of rain, do 
not produce these effects." But some of the zoological and 
anatomical discoveries of late years lend rather to di^ni^ish 
than to augment the evidence in favor of minute and grad- 

« Quarterl)/ Joamai of Scimai, 1866, pp. 2H7, 2B8, 
" " Habit and Jntelligenue," toL L, p. ITS. 
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ual modification. Thus all uaturaliste dow admit iliat cer- 
tain animals, which were at one time supposed to be con- 
nectiug links between groups, belong altogether to one 
group, and not at all to the other. For oxamplu, the aye- 
aye" (Chiromys MadagaacaTiensisi) was till lately con- 
sidered to be allied to the squirrels, and was often classed 
with them in the rodent order, principally on account of its 
dentition ; at the same time that its affinities to the lemurs 
and apes were admitted. The thorough investigation into 




its anatomy that has now been made, deaonstrates that it 
has no more essential affinity to rodents than any other le- 
murine creature has. 

'< Tbis Hnimal belongs to the order Frhnateft, whicb includea nun, 
tlie appB, and the lemura. The leninrB are the lower kinda of the order, 
and differ muuh from the apes. They have their headquarters in the 
I^lund of MadsguBcar. The aye-aje is u lemur, but it diStra stnguhirly 
from all its congeners, and sdU more from all apes. In its dentition it 
strongly approiimaleB to the rodent (rat, squirrel, and guinea-pig) order, 
us it has two cuttiog teeth above, and tna below, growing from perma- 
nent pulpa, and in the adult condition has no caninM. 
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Bats were, by the earliest observers, naturally supposed 
to have a close relationship to birds, and cetaceans to fishes. 
It is almost superfluoua to obaerpe that all now agree that 
these mammals make not even an approach to either one 
or other of the two inferior classes. 

In the same way it has been recently supposed that 
those extinct flying saurians, the pterodactyls, had an 
affinity with birds more marked than any other known ani- 
mals. Now, however, as has been said earher, it is con- 
tended that not only had they no such close affinity, but 
that other extinct reptiles had a far closer one. 

The amphibia (i. e,, frogs, toads, and efts) were long 
considered (and are so still by some) to be reptiles, show- 
ing an affinity to fishes. It now appears that they form 
with the latter one great group— the ichthyopsida of Prof. 
Husley — which differs widely from reptiles; while its two 
component classes (fishes and amphibians) are difficult to 
separate from each other in a thoroughly satisfactory man- 

If we admit the hypothesis of gradual and minute mod- 
ification, the succession of organisms on this planet must 
have been a progress from the more general to the more 
special, and no doubt this has been the case in the majority 
of instances. Yet it cannot be denied that some of the 
most recently-formed fossils show a structure singularly 
more generalized than any exhibited by older forms ; while 
others are more _ specialized than are any allied creatures i 
of the existing creation. 

A notable example of the former circumstance is offered 
by maoraucheuia— a hoofed animal, which was at first sup- 
posed to be a kind of great llama (whence its name) — the 
llama being a ruminant, which, like all the rest, lias two 
toes to each foot. Now hoofed animals are divisible into 
two very distinct series, according as the number of func- 
tional toes on each bind-foot is odd or even. And many 
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other characters are found to go with this obvious one. 
Even the veiy earliest Ungulata sliow this diGtinctioD, 
which is completely developed and marked even in the 
Eocene palseotherium and anoplotherium found in Paris by 
Cuvier. The fonner of these has the toes odd {periasodao 
tyl), the other has them even (artiodactyl). 

Now, the macrauchenia, from the first relics of it which 
were found, was thought to belong, as has been said, to 
the even-toed division. Subsequent discoveries, however, 
seemed to give it an equal claim to rank among the pe- 
riasodactyl forms. Others, again, inclined the balance of 
probability toward the artiodactyl. Finally, it appears that 
this very recently extinct beast presents a highly-generalized 
type of structure, uniting in one organic form both artio- 
dactyl and perissodactyl characters, and that in a manner 
not similarly found in any other known creature living, or 
fossil. At the same time the differentiation of artiodactyl 
and perissodactyl forms existed as long ago as in the 
period of the Eocene ungulata, and that in a marked de- 
gree, as has been before observed. 

Again, no armadillo now livhig presents nearly bo re- 
markable a specialty of structure as was possessed by the 
extinct glyptodon. In that singular animal the spinal col- 
umn had most of its joints fused together, forming a rigid 
cylindrical rod, a modification, as far as yet known, abso- 
lutely peculiar to it. 

In a similar way the extinct mach^irodus, or sabre- 
toothed tiger, is characterized by a more highly differ- 
entiated and specially carnivorous dentition than is shovrn 
by any predacious beast of the preeeiit day. The special- 
ization is of this kind : The grinding teeth (or molars) of 
beasts are divided into premolars and true molars. The 
premolars are molars which have deciduous vertical prede- 
cessors (or milk-teeth), and any which are in front of such, 
i. e., between such and the canine tooth. The true molars 
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are those placed behind the molars having deciduous verti- 
cal predecessors. Now, as a dentition becomes more dis- 




tinctly carnivorous, so the hindmost molars and the fore- 
most premolara disappear. In the existing' cats this pro- 
cess is carried so far that io the upper jaw only one true 
molar is left on each side. In the machairodus there is no 
upper true molar at all, while the premolars are reduced to 
two, there being only these two teeth above, on each side, 
behind the canine. 

Now, with regard to these instances of early specializa- 
tion, as also vrith regard to the changed estimate of the 
degrees of affinity between forms, it ia not pretended for a 
moment that such facts are irreconcilable with " Natural 
Selection," Nevertheless, they point in an opposite direc- 
tion. Of course not only is it conceivable that certain 
antique types arrived at a liigh degree of specialization 
and then disappeared; but it is manifest they did do so. 
Still the fact of this early degree of excessive specialization 
tells to a certain, however small, extent against a progress 
through excessively minute steps, whether fortuitous or 
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not ; as also does the distinctness of forms formerly sup- 
posed to constitute connecting links. For, it must not 
be forgotten that, if species have manifested themselves 
generally by gradual and minute modi6cations, then the 
absence, not in one, but in all caaes^ of such connecting 
links, is a phenomenon which remains to be accounted for. 
It appears then that, apart from fortuitous changes, 
there are certain difficulties in the way of accepting ex- 
tremely minute modifications of any kind, although these 
difficulties may not be insuperable. Something, at all 
events, is to be said in favor of the opinion that sudden 
and appreciable changes have, from time to time, occurred, 
however they may have been induced. Marked races have 
undoubtedly so arisen (some striking instances having been 
here recorded), and it is at least conceivable that such may 
be the mode of specific manifestation generally, the pos- 
sible conditions as to which will be considered in a later 
chapter. 
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AS TO SPBOIPIC STABIUTY, 

TThat la meaot bj the Ftuaie "Spedflo Btabm^i" such BUbiI% to be oipectaa a 
priori, or else Conaiaerable CBimgea at onte^-EBpldiy-licreaslng Difficulty of lo- 
ICDHUyiiif lUce ChBrocterH ; Alleged Canacfl of thiM FhddomonDD ; prubably aii la- 
teral] CBUBti ODapenta,— A CnUlD VeQnltsnuBa In VarlaHaDii,— Ur. Uunlii wt- 
mits Iho Prioclple of epedfic SUbilily in Cortain Caacs of-Cnequal yMiabHity.— 
Tie Cdom.— The Peacock.— Thu Gulnai-fowL— Eicoptioiml Causes of VoriaUoii 
naUrx DoiDCBticaUon. — AlU^cd Tcndi^cy to ItevorsloD.— Instances. — Sterility of 
H/btlda,— Prepotency of PuUeu of aamo apeciaa. bnt of Different EawL— Mortslity 
[b Young Qolllnaccous HybridA.— 'A Bar to IntenulitDre oiista sooiewUerc.— 
Gulnoa-plgs, — Sununaiy and Conclusloiu 

As was observed in the preceding chapters, arguments 
may yet be advanced in favor of the opinion that species 
are stable (at least in the intervals of their comparatively 
sudden successive manifestations) ; that the organic world 
consists, according to Mr. Galton's before-mentioned con- 
ception, of many faceted spheroida, each of which can re- 
pose upon any one facet, but, when too much disturbed, 
rolls over till it finds repose in stable equilibrium upon 
another and distinct facet Something, it is here con- 
tended, may be urged, in fevor of the existence of such 
facets — of such intermitting conditions of stable equilih- 

A view as to the stability of species, in the intervals of 
change, has been well expressed in an able article, before 
quoted from, as follows : ' "A given animal or plant ap- 
pears to be contained, as it were, within a sphere of variar 
' North BrUuh BaiUa, New Series, to]. viL, Maroh, 1861, p. 282. 



tion : one individual lies Dear one portion of the Eur&ce ; 
another individual, of the same speciee, near anotlier part 
of the Gurface ; the average anima] at the centre. Any in- 
dividual may produce descendants varying in any directioD, 
but is more likely to produce descendants vaiying toward 
Uie centre of the ephere, and the variations in that direction 
will be greater in itmount than the variations toward the 
Burfaco." This miglit be taken as the representation of the 
normal condition of specieB (i. e., during the periods of re- 
pose of the Beveral facets of the epheroidB), on that view 
which, as before said, may yet be defended. 

Judging the orguuic world from the inorganic, we might 
expect, a priori^ that each species of tbe former, like crys- 
tallized species, would have an approximate limit of form, 
and even of size, and at the same time that the organic, 
like the inorganic forms, would present modifications in 
correspondence with surrounding conditions ■ but that these 
modifications would he, not minute and insignificant, but 
definite and appreciable, equivalent to the shifting of the 
spheroid on to another facet for support, 

Mr. Murphy says,' " Crystalline formation is also de- 
pendent in a very remarkable way on the medium in which 
it takes place." " Beudunt has found that common salt, 
crystallizing from pure water, forms cubes ; but if the water 
contains a little boracic acid, the angles of the cubes are 
truncated. And the Rev. E. Craig has found that carbon- 
ate of copper, crystallizing from a solution containing sul- 
phuric acid, forms hexagonal tubular prisms ; but if a little 
ammonia is added, the form changes to that of a long, rec- 
tangular prism, with secondary planes in the angles. If a 
little more ammonia is added, several varieties of rhombic 
octAlicdra appear ; if a tittle nitric acid is added, the rec- 
tangular prism appears again. The changes take place not 
by the addition of new crystals, but by changing the growth 
' " Hobit BOd Intelligence," yol. i, p. 76. 



v.] SPECIFIC STABtLITT. 129 

of the original ones," These, however, may be said to be 
the same species, after all ; but recent researches by Dr. H, 
Charlton Bastian seem to show that modifications in the 
conditions may result in the evolution of fonns so diverse 
as to constitute different organic species. 

Mr. Murphy observes' that "it is scarcely possible to 
doubt that the various forms of fungi which are character- 
istic of particular situations are not really distinct species, 
but that the same germ will develop into different forms, 
according to the soil on which it falls ; " but it is possible 
to interpret the fects differently, and it may be that these 
are the manifestations of really different and distinct spe- 
cies, developed according to the different and distinct cir- 
cumstances in which each is placed. Mr. Murphy quotes 
Dr, Carpenter' to the effect that "no Paccinia but the 
J^uccinia roam is found upon rose-bushes, and this is seen 
nowhere else ; Omygena exigua is said to be never seen 
but on the hoof of a dead horae ; and Isaria fdina Las 
only been observed upon the dung of cats, deposited in 
humid and obscure situations." He adds, "We can scarce- 
ly believe that the air is full of the germs of distinct spe- 
cies of fungi, of which one never vegetates until it falls on 
the hoof of a dead horse, and another, till it falls on cat's 
dung iu a damp and dark place." This is true, but it does 
not quite follow that they are necessarily the same species, 
if, as Dr. Bastian seems to show, thoroughly different and 
distinct organic forms ' can be evolved one from another _ 
by modifying the conditions. This observer has brought J 
forward arguments and facts &om which it would appear 
that such definite, sudden, and considerable transforma- 
tions may take place in the lowest organisms. If such is 
really the case, we might expect, a priori, to find in the 

' " Habit onri Intelligence," voL L, p. 802. 
' " Comparative Fhjaiology," p. 214, note. 
> See tfaiurt, June uid Jul;, IBTO, Nos. SC, 8S, 37, pp. 170, 198, 319. 
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: organisms a tendency (much more impeded and 
rare in its manifestations) to simUarly appreciable and 
sudden changes, tmder certaiu stimuli ; but a tendency to 
continued stability, under normal and ordinary conditions. 
The proposition that species have, under ordinary circum- 
stances, a definite limit to their variability, is largely sup- 
ported by facts brought forward by the zealous industry of 
Mr, Darwin himself. It is unquestionable that the degrees 
of variation which have been arrived at in domestic ani- 
mals have been obtained more or less readily in a moderate 
amount of time, but that further development in certain 
desired directions is in some a matter of extreme difficulty, 
and iu others appears to be all but, if not quite, an impoe- 
sibUity. It is also unquestionable that the degree of di- 
vergence which has been attained in one domestic species 
is no criterion of the amount of divergence which has been 
attained in another. It is contended on the other side that 
we have no evidence of any limits to variation other than 
those imposed by physical conditions, such, e. g., as those 
which determine the greatest degree of speed possible to 
any animal (of a given size) moving over the earth's sur- 
face ; also it is said that the differences in degree of change 
shown by different domestic animals depend in great meas- 
ure upon the abundance or scarcity of individuals subjected 
to man's selection, together with the varying direction and 
' amount of his attention in different cases ; finally, it is said 
that the changes found in Nature are within the limits to 
which the variatioTi of domestic animals extends — it being 
the case, that when changes of a certain amount have oc- 
curred to a species under nature, it becomes anot/ter species, 
or sometimes two or more otfter species by divergent varia- 
tions, each of these species being able again to yary and 
diverge in any useful direction. 

But the fact of the rapidly-increasing difficulty found in 
producing, by ever such careful selection, any further ex- 
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treme in some change already carried very far {sucli as the 
tail of the "fantailed pigeoQ," or the crop of the "pouter"), 
is certainly, so far as it goes, on the side of the existence 
of definite limits to variability. It b asserted, in reply, 
that physiological conditions of health and life may bar any 
such further development. Thus, Mr. Wallace says ' of 
these developments : " Variation seems to have reached its 
limits in these birds. But so it has in nature. The fen- 
tail has not only more tail-feathers than any of the three 
hundred and forty existing species of pigeons, but more 
than any of the eight thousand known species of birds. 
There is, of course, some limit to the number of feathers 
of which a tail useful for flight can consist, and in the fan- 
tail we have probably reached that limit. Many birds have 
the ossophagus, or the skin of the nock, more or less dilata- 
ble, but in no known bird ie it so dilatable as in the pouler 
j-iigeon. Here again the possible Umit, compatible with a 
healthy existence, baa probably been reached. In like man- 
ner, the difference in the size and form of the beak in the va- 
rious breeds of the domestic pigeon, is greater than that be- 
tween the extreme forms of beak in the variolas genera and 
aub-fiunilies of the whole pigeon tribe. From these facts, and 
many others of the same nature, we may fairly infer that, 
if rigid selection were applied to any organ, we could, in a 
comparatively short time, produce a much greater anjount 
of change than that which occurs between species and spe- ' 
cies in a state of nature, since the differences which we do 
jffoduce are often comparable with those which exist be- 
tween distinct genera or distinct famOiea," 

But, in a domestic bird like the fanlail, where Natural 
Selection does not come into play, the tail-feathers could 
hardly be limited by " utility for flight," yet two more tail- 
feathers coidd certainly exist in a funcy breed, if " utility for 
flight" were the only obstacle. It seems probable that the 
' "Natural Selection," p. aos. 
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Teal Ifarrier is an internal oue in tbe nature of tlie organism, 
and the existence of such is just what is contended for in 
this chapter. Aa to the differences between domestic races 
being greater than those between species, or even genera, 
tbiit is not enough for the argument. For, upon the theory 
of "■ Natural Selection " all birds have a common origin, 
from which they diverged by infinitesimal changes, so that 
we ought to meet with sufficient changes to warrant the 
belief that a hornbill could be produced irom a bumming' 
bird, proportionate time being allowed. 

But not only does it appear that there are barriers which 
oppose change in certain directions, but that there are posi- 
tive lendencies to development along certain special lines. 
In a bird which has been kept and studied like the pigeon, 
it is difficult to believe that any remarkable spontaneous 
variations would pass unnoticed by breeders, or that tbey 
would fail to be attended to and developed by some one 
lancier or otber. On the hypotheaia of indefinite varia- 
bility, it is then hard to say why pigeons with bills like 
toucans, or with certain feathers lengthened like those of 
trogans, or those of birds of paradise, have never been pro- 
duced. This, however, is a question which may be settled 
by experiment. Let a pigeon be bred with a bill like a 
toucan's, and with the two middle tail-feathers lengthened 
like those of the king-bird of paradise, or even let indi- 
viduals be produced which exhibit any marked tendency 
of the kind, and indefinite variabUity shall be at once con- 



Aa yet, all the changes which have taken place in pigeons 
are of a few definite kinds only, such as may be well con- 
ceived to be compatible with a species possessed of a cer- 
tain inherent capacity for considerable yet definite varia- 
tion, a capacity for the ready production of certain degrees 
of abnormality, which then cannot be further increased, 

Mr. Darwin himself haa already acquiesced in the prop- 
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osition here tnaintaioed, ioiisinucli as he distinctly affirms 
the existence of a marked internal barrier to change in cer- 
tain cases. And if thb ia admitted in one case, the prin- 
ciple is conceded, and it immediately becomes probable 
that Buch internal barriers exist in all, although enclosing 
a much larger field for variation in some cases than in 
others. Mr. Darwin abundantly demonstrates the variabil- 
ity of dogs, horses, fowls, aiid pigeons, but he none the less 
shows clearly the very small extent t« which the goose, the 
peacock, and the guinea-fowl have varied.' Mr. Darwin at- 
terapta to explain this fact as regards the goose by the ani- 
mal being valued only for food and feathers, and from no 
pleasure having been felt in it on other accounts. He adds, 
hciwever, at the end the striking remark,' which concedes 
the whole position, " but tlie goose seems to have a sin- j 
gularl^ injlextble organization.''^ This is not the only I 
place in which such expressions are used. He elsewhere ' 
makes use of phrases which quite harmonize with the 00a- 
ception of a normal specific constancy, but varjing greatly 
and suddenly at intervals. Thus he speaks * of a whole 
organization eeetning to have become plastic, and tending 
to depart from the parental type. That different organ- 
isms should have difi^erent degrees of variability, is only 
what might have been expected a priori from the exist- 
ence of parallel differences in inorganic species, some of 
these having but a single form, and others being poly- 
morphic. 

To return to the goose, however, it may be remarked 
that it is at least as probable that its fixity of character is 
the cause of the neglect, as the reverse. It is by no means 
unfair to assume that had the goose shown a tendency to 
vary similar in degree to the tendency to variation of the 

'' " ADimiila ind PUnt4 under Domestication," vol. i., pp. S89-295. 
• •' Origin of Speoiei," Sth edit., 1869, p. 46. 
'Ibid., p, 18. 
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fowl or pigeon, it would Lave received attention at once 
on tliat account 

Ab to the peacock it is excused on the pleas (1), that 
the individuals maintained are so few in number, and (2) 
that its beauty is so great it can hardly be improved. But 
the individuals maintained have not been too fevi for the in- 
dependent origin of the black-sbouldercd form, or for the 
supplanting of the commoner one by it. As to any neglect 
in selection, it can hardly be imagined that with regard to 
this bird (kept as it is all but exclusively for its beauty), 
any Bpontaneous beautiful variation in color or form would 
have been neglected. On the contrary, it would have been 
seized upou with avidity and preserved with anxious care. 
Yet apart from the black-shouldered and white varieties, no 
tendency to change has been known to show itself. As to 
its being too beautiful for improvement, that is a proposi- 
tion which can hardly be maintained. Many consider the 
Javan bird as much handsomer than the common peacock, 
and it would be easy to suggest a score of improvements as 
regards either species. 

The guinea-fowl is excused, as being " no general favor- 
ite, and scarcely more common than the peacock ;" but Mr. 
Darwin himself shows and admits that it ia a noteworthy 
instance of constancy under very varied conditions. 

These instances alone (and there are yet others) seem 
sufficient to establish the assertion that degree of change is 
different in different domestic animals. It is, then, some- 
what unwarrantable in any Darwinian to assume that aU 
wild animals have a capacity for change similar to that ex- 
isting in aotne of the domestic ones. It seems more reason- 
able to assert the opposite, namely, that if, as Mr. Darwin 
says, the capacity for change is different in different domes- 
tic animals, it must surely be limited in those which have 
it least, and a fortiori limited in wild animals. 

Indeed, it cannot be reasonably maintained that wild 
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species certainly vaiy as much a 

possible that they mtty do so, but at least tbis has not b 
yet shown. Indeed, the much greater degree of » 
among domestic aninmln than among mild ooes is ■ 
oyer and over again by Mr. Darwin, aod hia a 
supported by an overwhelming mass of facts a 

Of course it may be asserted that a 
nite change exists in all cases, and that it is only died 
stances and conditions of life which modify the < 
this tendency to change so as to produce audi < 
results in different cases. Bat asBertion is not pnot, sod. 1 
this assertion has not been prwed. IniJeed, it i 
equally asserted (and the statemeDt is more eooMiMBt vith J 
some of the facts given), that i: 
imals induces and occasions a capoci^ i 
wanting in wild animals — the introdoclMD at new t 
occasioning new effects. For, thongb « otrtaiu iegne t 
variability (normally, in all probability, only oadlUlioa) e 
ists in all organisms, yet domestic noes are cspcised lo fwtr I 
and different causes of variability, rcwitiiigin surli tttHiiaff 
divergencies as have been observed. N»rt wim in thic latbfr 
case, however, is it necessary to heUeri: ibxt ibe ranmlntity 
is indefinite, but only that the small oaeiiliitiiMm hiximiis fai 
certain instances intensified into Urge and ooiMpieurM* fjuM. 
Moreover, it is possible that some of our doawMlic Miinab 
have been in part chosen and domesticated ttironf^ poMM W 
ing variability in an eminent degren. 

That each species exhibits certain osciUstiMiu of ttniOtm 1 
ure is admitted on all hands. Mr. Darwin tum^rtM that Uttt 4 
is the exhibition of a tendency to vary which in ttfMolulcrl^ I 
indefinite. If this indefinite variability doe* ciist, of n 
no more need be said. But we have itttMt that thern ard m 
arguments a priori and a posteriori against It, whilw tlia 1 
occurrence of variations in certain dornifiitic aninuli ffreataf I 
in degree than the differences between many wild speoief, J 
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is DO argument in favor of its existence, until it can be 
shown that the causes of variability in the one case are the 
same as in the other. An argument against it, however, 
may be drawn from the fact that certain aniraals, though 
placed under the influence of those exceptional causes of 
variation to which domestic animals are subject, have yot 
never been known to vary, even in a degree equal to that 
in which certain wild kinds have been ascertained to vary. 

In addition to this immutability of character in some 
animals, it is undeniable that domestic varieties have little 
stability, and mucli tendency to reversion, whatever be the 
true explanation of such phenomena. 

In controverting the generally received opinion aa to 
" reversion," Mr. Darwin has shown that it is not all breeds 
which in a few years revert to the original form ; but he 
has shown no more. Thus, the feral rabbits of Porto Santo, 
Jamaica, and the FalkLind Islands, have not yet so reverted 
in those several localities." Nevertheless, a Porto Santo 
rabbit brought to England reverted in a mtinncr the most 
striking, recovering the proper color of its fur " in rather 
less than four years." " Again, the white silk fowl, in our 
climate, "reverts to the ordinary color of the common fowl 
in its skin and bones, due care having been taken to pre- 
vent any cross." " This reversion taking place in spite of 
careful selection, is very remarkable. 

Numerous other instances of reversion are given by Mr. 
Darwin, both as regards plants and animals; among others, 
the singular fact of bud reversion." The curiously-recnrr- 
ring development of black sheep, in spite of the most care- 
ful breeding, may also be mentioned, though, perhaps, 
reversion has no part in the phenomenon. 

These facts seem certainly to tell in favor of limited 
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variability, while the cases of noD-revereion do not contra- 
dict it, aa it is not contended that all species have the eaxne. 
tendency to revert, but rather that their capacities in this 
respect, as well as for change, are different in different 
kinds, so that often reversion may only show itself at the 
end of very long periods indeed. 

Yet some of the instances given as probable or possible 
causes of reversion by Mr. Darwin, can hardly be such. He 
cites, for example, the occasional presence of supernumerary 
digits in man." For this notion, however, he is not re- 
sponsible, as he rests hb remark on the authority of a pas- 
sage published by Prot Owen. Again, he refers " to " the 
greater frequency of a monster proboscis, in the pig than 
in any other animal." But with the exception of the pe- 
culiar mujale of the Saiga (or European antelope), the 
only known proboscidian Ungulates are the elephants and 
tapirs, and to neither of these has the pig any close aiKnity. 
It is rather in the horse than in the pig that we might look 
for the appearance of a reversionary proboscis, as both the 
elephants and the tapirs have the toes of the hind-foot of 
an odd number. It is true that the elephants are generally 
ooQsidered to form a group apart from both the odd and the 
even toed Ungulata, But of the two, their affinities with 
the odd-toed division are more marked. " 

Another argument in favor of the, at least intermitting, 
constancy of specific forms and of sudden modification, may 
be drawn from the absence of minute transitional forms, but 
this will be considered in the neit chapter. 

" " Anhnata and Plants under DomeBtiaatlon," ToL il., p. 10. 

" Ibid., yol ii., p. 61. 

" This baa been bIlowq by my late frieod Mr. H. N. Turner, Jr., in 
an eioellent puper by him m tbe '' Proceedings of tlie Zoological Society 
for 1849," p. 141. The untimely deatb, througli a dissectiug wound, of 
tbie moat promising young n&luraliat, waa a, very great loss to xoulo^ual 
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It remains novf to notice iu favor of eiiccifio stability, 
that the objection druwii from physiologtintl difference be- 
tween "species" aud "races" still exists unrefiited. 

Mr, Darwin freely admits diflSoulties regarding the ste- 
rility of different species when crossed, aud shows sfttis- 
factorily tliat it could never have arisen from the action of 
" Natural Selection." He remarks "also: "With some few 
exceptions, in the case of plants, domesticated varieties, 
Bucb as those of the dog, fowl, pigeon, several fruit-ta^cs, 
and culinary vegetables, which differ &om each other in ex- 
ternal characters more than many species, are perfectly fer- 
tile when crossed, or even fertile in excess, while closely- 
allied species are almost invariably in some degree sterile." 

A^in, after speaking of " the general law of good being' 
derived from the intercrossing of distinct individuals of the 
same species," and the evidence of the pollen of a distinct 
variety or race is prepotent over a flower's own pollen, adds 
the very significant remark, " "When distinct speciea are 
crossed, the case is directly the reverse, for a plant's own 
pollen is almost always prepotent over foreign pollen." 

Again he adds : " "I believe from observations commu- 
nicated to mo by Mr. Hewitt, who has had great eiperienoe 
in hybridizing pheasants and fowls, that the early death of the 
embryo is a very frequent cause of sterihty in lirat crosseB. 
Mr. Salter has recently given the results of an examination 
of about five hundred eggs produced from various crosses 
between three species of Gallus and their hybrids. The 
majority of these eggs had been fertilized, and in the ma- 
jority of the fertilized eggs the embryos either had been 
partially developed and had then aborted, or had become 
nearly mature, but the young chickens had been unable to 
break through the shell. Of the chickens which were born, 

" "Animals and PlantH under Domeeti cation," voL iL, p. 1S9. 
" "Origin of Specias," 6lli edic, 186B, p. 115, 
" Ibid., p. 822. 
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more thaa four-fiftha died within the first few days, or at 
latest weeks, ' without any obyioua cause, uppareDtly from 
mere inability to lire,' so that from five hundred eggs only 
twelve chickens were reared. The early death of hybrid 
embiyoa probably occurs in like manner with plants, at least 
it is known that hybrids raised from very distinct species 
are sometimes weak and dwarfed, and ]>eri3h at an early 
age, of which fact Mas Wichura has recently given some 
striking cases with hybrid willows." 

Mr. Darwin objects to the notion that there is any 
special sterility imposed to cneck specific intermisture and 
change, saying," " To grant to species the special power 
of producing hybrids, and then to stop their further propa- 
gation by different degrees of sterility, not strictly related 
to the facility of the first union between their parents, seems 
a strange arrangement." 

But this only amounts to saying that the author him- 
self would not have so acted had he been the Creator. A 
" strange arrangement " must be admitted anyhow, and all 
who acknowledge teleology at all, must admit that the 
strange arrangement was designed. Mr, Darwin says, as 
to the sterility of species, that the cause lies exclusively in. 
their sexual constitution ; but all that need be affirmed is 
that sterility is brought abimt somehow, and it is undenia- 
ble that " crossing" is checked. All that is cont«nded for 
is that there is a bar to the intermixture of species, but not 
o{ breeds; and if the conditions of the generative products 
. are that bar, it is enougli for the argument, no special kind 
of barring action being contended for. 

He, however, attempts to account for the modification 
of the sexual products of species as compared with those 
of varieties, by the exposure of the former to more uniform 
conditions during longer periods of time than those to which 
varieties are exposed, and that as wild animals, when cap- 
" "Origin of Species," 6th edit., 1B69, p. 314. 
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liiri^il, nn; (ift'ii ri.*nr1crc<I sterile by captiritf, so the inflo- 
tHiM! of utiHiu with anoliier species maj produce a EiinSar 
eflmit. It M^cniR to the author aD uuwarrmtabte aseoBtp- 
Uiin tliut a rrons with wliat, on the Darwinian tbeocy, lan 
imly lie r *lightly-f)ivi^^ng (lesceDdaot of a ccmnnon par- 
ent, nhouli) pro(liii7i:> an effect equal to that of csptitity, 
nnd (!oiiitrqiient change of hnbit, as well as consideraUe 
inodificnlioii of food. 

No cliffir CBMC has been given by Mr. Darwin in whjdi 
mongn-l aniiTialn, descended from the same undoubted spe- 
dun, Imvc been persistently infertile inler ae / nor any clear 
cuHD in whic'h }iybrids between astmalB, generally admitted 
to bti iIiNtiniit species, have been continually fertile inter ae. 

It In tnic that facts are brought forward tending to 
nttnblinh the probability of the doctrine of Pallas, that spe- 
(lipi may somctimos bo rendered fertile by domestication. 
But ovdn if this wore true, it would be no approximation 
toward provlug the converse, i. e,, that races and varieties 
may become Bterile when wild. And whatever may be the 
proforoiice occaitionally shown by certain breeds to mate 
with tboir own variety, no sterility is recorded as resulting 
from unions with other varieties. Indeed, Mr. Darwin re- 
murks," " With respect to sterility from the crossing of 
(loinestic ract-s, I know of no well-ascertained case with ani- 
ninlB, This fact (seeing the great difference in structure 
between some breeds of pigeons, fowls, pigs, dogs, eta) 
is extraordinary when contrasted with the sterility of many 
olosely-alUcd natural species when crossed," 

It hits lH!on alleged that the domestic and wild guinea- 
pig do not breed togetlier, but the specific identity of these 
forms is very problematical. Mr. A. D. Bartlett, superin- 
tendent of the Zoological Clardens, whose experience is 
so great, and observation so quick, believes them to be de- 
cidedly distinct speoiea. 

"■ "AnimHla and PlantH under Domestication," vol ii., p. 104. 
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Thus, then, it seems that a certain normal specific eta- 
bility in Bpecies, accompanied by occasional sudden and 
considerable modifications, might be expected a priori 
&om what we know of crystalline inorganic forms and from 
what we may anticipate with regard to tbe lowest organic 
ones. This presmnption \i strengthened by the knowledge 
of the increasing difficulties which beset any attempt to 
indefinitely intensify any race characteristics. The obsta- 
cles to this indefinite intensification, as well as to certain 
lines of variation in certain cases, appear to be not only 
externa), but to depend on internal causes or an internal 
cause. We have seen that Mr. Darwin himself implicitly 
admits the principle of specific stability in asserting the 
singular inflexibility of the organization of the goose. We 
have also seen that it is not fair to conclude that all wild 
races can vary as much as the most variable domestic ones. 
It has also been shown that there are grounds for believing 
in a tendency to reversion generaUy, as it \s distinctly pres- 
ent in certain instances, Also that specific stability is con- 
firmed by the physiological obstacles which oppose tfaem- 
selves to any considerable or continued intermixture of 
species, while no such barriers oppose themselves to tbe 
blending of varieties. AH these considerations taken to- 
gether may fairly be considered as strengthening the belief 
that specific manifestations are relatively stable. At the 
same time the view advocated in this book does not depend 
upon, and is not identified with, any such stability. All 
that the author contends for is that siwcific manifestation 
takes place along certain lines, and according to law, and 
not in an exceedingly minute, indefinite, and fortuitous 
manner. Finally, he cannot but feel justified, from all 
that has been brought forward, in reiterating the open- 
ing assertion of this chapter that something is still to be 
said for the view which maintains that species are stable, 
at least in the intervals of their comparatively rapid suc- 
cessive manifestations. 
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CHAPTER VI. 

SPECIES AKD TIME. 

Two Relations of Spedes to Time.— No Evidence of Past Existence of Minutely- 
intermediate Forms when sach might be expected a priori. — ^Bats, Pterodao' 
tyls, Dinosaoria, and Birds. — Ichthyosauria, Chelonia, and Anoora. — ^Horse An- 
cestry. — ^Labyrinthodonts and Trilobitcs. — ^Two Sabdivisions of the Second Bela- 
Hon of Species, to Time.— Sir William Thomson's Views.— Probable Period re- 
quired for Ultimate Specific Evolution fSrom Primitive Ancestral Forms. — Geo- 
metrical Increase of Time required for Bapidly-multiplying Increase of Structural 
IMfTerences. — Proboscis Monkey. — ^Time required for Deposition of Strata neces- 
sary fsx Darwinian Evolution. — High Organization of Silurian Forms of Life. — 
Absence of Fossils in Oldest Bocks. — Summary and Conclusion. 

Two considerations present themselves with regard to 
the necessary relation of species to time if the theory of 
" Natmral Selection " is valid and sufficient. 

The first is with regard to the evidences of the past ex- 
istence of intermediate forms, their duration and succession. 

The second is with regard to the total amount of time 
required for the evolution of all organic forms from a few 
original ones, and the bearing of other sciences on this 
question of time. 

As to the first consideration, evidence is as yet against 
the modification of species by " Natural Selection " alone, 
because not only are minutely transitional forms generally 
absent, but they are absent in cases where we might cer- 
tainly a priori have expected them to be present. 

Now it has been said : * "If Mr. Darwin's theory be 
true, the number of varieties difiering one from another a 

' North British Review^ New Series, vol. vii., March, 1867, p. 317. 
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very little must have been indefinitely great, so great 
indeed as probably far to exeeed the number of individuals 
which have existed of any one variety. If this be true, it 
would be more probable that no two specimens preserved as 
fossils should be of one variety than that we should find a 
great many specimens collected from a very few varieties, 
provided, of course, the chances of preservation are equal 
for all individuals." " It is really strange that vast num- 
bers of perfectly similar specimens should be found, the 
chances against their perpetuation as fossils are ao great ; 
but it is also veiy strange tliat the Bpecimena should 
be "ao exactly alike as they are, if, in fact, they came and 
vanished by a. gradual change." 

Mr. Darwin attempts ' to show cause why we should 
believe a priori that intermediate varieties would exist in 
lesser numbers than the more extreme forms ; but though 
they would doubtless do so sometimes, it seems too much 
to assert that they would do so generally, still less univer-' 
sally. Now little less than universal and very marked 
inferiority in numbers would account for the absence of 
certtun series of minutely intermediate fossi) specimens. 
The mass of paleontological evidence is indeed overwhelm- 
ingly against minute and gradual modification. It is true 
that when once an animal has obtained powers of flight its 
means of diffusion are indefinitely increased, and we might 
expect to find many relics of an afirial form and few of its 
antecedent state — -with nascent wings just commencing 
their suspensory power. Yet had such a alow mode of 
origin, as Darwinians contend for, operated exclusively in 
all cases, it is absolutely incredible that birds, bate, and . 
pterodactyls, should have left the remains they have, and 
yet not a single relic be preserved in any one instance of 
any of these different forms of wing in their incipient and 
relatively imperfect functional condition ! 

• "Origin of Speoias," Bth edit., 18(19, p. 213. 
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"WTicnever the remains of bata have been found they 
hnre presented the exant type of existing forms, aud tbeie 
is as yet no indication of the conditions of an incipient ele- 
vatioD from the ground. 

The pterodactyls, again, though a numerous group, are 
sU true and perfect pterodactyls, though surely some of 




^1 the many incipient forms, which on the Darwinian theory 
^P have existed, must have had a good chance of presen'alioD, 
^M As to birda, the only notable instance in wbicli discov- 
^1 eriea recently made appear to fill up an important hiatus, is 
^1 the interpretation gifen by Prof. Huxley' to tlie remains 
^1 of Dinosaiirian reptiles, and which were noticed in the 
^1 third chapter of this work. The learned professor has (as 
^1 also has Prof. Cope in America) shown that in very imper- 
il tant and significant points the skeletons of the Iguanodon 
^1 and of its allies approach very closely to that existing in 
^H the ostrich, emeu, rhea, etc He has given weighty rea- 
^1 sons for thinking that the line of affinity between birds and 



■ See also the I^pular Saatce Emta for Julj, ISeS. 
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reptiles passes to the birds last named from the Dinosaurla 
rather than from the Pterodactyls, through Arcbeopteryx- 
like forma to the ordinary birds. Finally, he has throwu 
out the suggestion that the celebrated footsteps left by 
Bome extinct three-toed creatures on the very ancient sand- 
stone of Connecticut were made, not, as hitherto supposed, 
by true birds, but by more or less omithio reptiles. But 
even supposing all that is asserted or inferred on this sub- 
ject to be fully proved, it would not approach to a demon- 
stration of specific origin by minvte modification. And 
though it harmonizes well with " Natural Selection," it is 
equally consistent with the rapid and sudden developmeot 
of new specific forms of life. Indeed, Prof. Huxley, with a 
laudable caution and moderation too little observed by 
some Teutonic Darwinians, guarded himself carefully from 
any imputation of asserting dogmatically the theory of 
" Natural Selection," while upholding fully the doctrine of 
evolutton. 

But, after all, it is by no means certain, though very 1 
probable, that the Connecticut footsteps were made by 
very ornithic reptiles, or extremely sauroid birds. And it | 
must not be forgotten that a completely carinate' bird (the 
Archeopt«ryx) existed at a time, when, as yet, we have no | 
evidence of some of the Dinosauria having come into bei 
Moreover, if the remarkable and minute similarity of the 
ooracoid of a pterodactyl to that of a bird be merely the 
result of function, and no sign of genetic afiintty, it is ] 
inconceivable that pelvic and leg resemblances of Dinoaau- 
ria to birds may be functioual likewise, though such an ex- 
planation is, of course, by no means necessary to support 
the view maintained in this booh. 

But the number of forms represented by many individ- 
uals, yet by no (rati»tt tonal ones, is so great, that only two I 

* A bird with a keeled breuEtboua, auoh tm almost all eiiatlng birds ] 
possess. 
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or three can be aelect^l as eXAmples. Thus those remark- 
able foasii reptiles, llie Ichthyosauria and Plesiosnuria, ex- 




tended, through the seeondary period, probably over tho 
greater part of the globe. Yet no single traoBitional form 
has yet been met with in spite of the multitudinous indi- 
viduals preserved. Again, with their modem representa- 




tives, the Cetacea, one or two aberrant forms alone have 
been found, but no series of transitional ones indicating 
minutely the line of descent. This group, the whales, is a 
very marked one, and it is curious, on Darwinian principles, 
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that BO few instances tending to indicate its mode of origin 
should have presented themselves. Here, as in the bats, 
we might surely expect that some relics of unquestionably 
incipient stages of its development would have been left. 




The singular order Chelonia, including the tortoises, 
turtles, and terrapins (or fresh-watec tortoises), is another 
instance of an extreme form without any, as yet known, 
transitional stages. Another group may be finally men- 
tioned, viz,, the frogs and toads, anourous Batrachians, of 
which we have at present no relic of any kind linking them 
on to the Eft group on the one hand, or to reptiles on the 

The only instance in which an approach toward a series 
of nearly-related forms has been obtained is the existing 
horse, its predecessor Hipparion, and other extinct forms. 
But even here there is no proof whatever of modification 
by minute and infinitesimal steps; a fortiori no approach 
to a proof of modification by " Natural Selection," acting 
upon indefinite fortuitous variations. On the contrary, the 
series is an admirable example of successive modification 
in one special direction along one beneficial line, and the 
teleologist must here be allowed to consider that one mo- 
tive of thb modification (among probably an indefinite 
number of motives incwuceivable to ua) was the relation- 



ship in 'which the burse was to stand to the human inhuhit^ 
ante of this planet. These extinct forms, as Prof. Owen 
remarkH,' " differ from each other in a greater degree than 
do the horse, zcbrii, and ass," which are not only good 
molofficai species as to form, but are species physiologi- 
caUy, i. e., they cannot produce a race of hybrids fertile 
infer M. 

Ab to the mere action of surrounding conditions, the 
BBme professor remarks:'' ■' Any modification affecting the 
density of the soil might so far relate to the changes of 
limb-structure, as tliat a foot with a pair of small boo&, 
dangling by the sidea of the large one, like those behind 
the cloven hoof of the os, would cause the foot of Hip- 
parion, e. g., and a fortiori the broader based three-hoofed 
foot of the Palieothere, to sink less deeply into swampy 
soil, and be more easily withdrawn than the more concen- 
tratively simplified and specialized foot of the horse. Rhi- 
noceroses and zebras, however, tread together the arid 
plains of Africa in the present day; and the horee has 
multiplied in that half of America where two or more 
kinds of tapir stiU exist. That the continents of the 
Eocene or Miocene periods were less diversified in respect 
tii swamp and sward, pampas, or desert, than those of the 
Pliocene period, has no support from observation or anal- 
ogy." 

Not only, however, do we fiiil to find any traces of the 
incipient stages of numerous very peculiar groups of ani- 
mals, but it is undeniable that there are instances which 
appeared at first to indicate a gradual transition, yet which 
instances have been shown, by further investigation and dis- 
covery, not to indicate truly any thing of the kind. Thus 
at one time the remains of Labyrinthodouts, which, up till 
then, hud been discovered, seemed to justify the opinion 
that, as time went on, forms had succeasively appeared 

" Anatomy of Vertebratea," voL iii., p. 792. • Ibid., p. 7B3. 
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with more and more complete segmentation and osaificsf J 
tion of the backbone, which, in the earliest forms, was (as J 
it is in the lowest fishes now) a soft, continuous rod or J 




□otochord. Now, however, it is considered probable that 
the soft backboned Labyrinthodon Archegosaurus was an 
immature or larval form,' while Labyrinthodon ts, with com- 
pletely developed vertebrje, have been found to exist among 
the veiy earliest forms yet discovered. The same may be 
said regarding the eyes of tlic trilobites, some of the oldest 
forms having been found as well furnished in that respect ' 
as the very last of the group which has left Ua remains ao- J 
cesaible to observation. 

Snch instances, however, aa well as the way in which j 
marked and special forms (as the I'terodactyts, etc, before 1 
referred to) appear at once in and similarly disappear from [ 
the geological record, are of course explicable on the Dai^ | 
winian theory, provided a sufficiently enormous amount of 
past time be allowed. The alleged extreme, and probably 
great, imperfection of that record may indeed be pleaded 
in excuse. But it is an excuse." Nor is it possible to deny 

' Afl a tadpole ia tlie larval farm o! » frog. 

• Ab Prof. Husicy. with his charai'tEriatio candor, fullj admitted ia 
hia lecture on tho Dinosauria berore roferred to. , 
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the a priori probability of tlic preservation of at least a 
few minutely trartmtional forms io some instances if every 
spocies without excoption bae nrisen exclusively by Hucli 
minute and ^^adual transitions. 

It remains, thou, to turn to the other considerations 
witli regard to tlie relation of species to time : namely (1), 
as to the total amount of time allowable by other sciences 
for organic evolution ; and (3) the proportion existing, on 
DKrwiuitin jtrinciplee, between the time anterior to the ear- 
lier fossils, and the time since ; as evidenced by the pro- 
portion between the amount of evolutionary change during 
the latter epoch and tha,t which must have occurred ante- 
riorly. 

Sr William Thomson has lately * advanced arguments 
from three distinct lines of inquiry, and agreeing in one ap- 
proximate result. Tlie three lines of inquiry were — 1. The 
action of the tides upon the earth's rotation. 2. The prob- 
able length of time during which the sun has illuminated 
this planet ; and 3. The temperature of the interior of the 
earth. The result arrived at by these investigations is a 
conclusion that the existing state of things on the eartli, 
life on tlie earth, all geological history showing continuity 
of life, must be limited within some such period of past 
time as one hundred million years. The first question 
which suggests itself, supposing Sir W. Thomson's views 
to be correct, is, Is this period any thing like enough for 
tJie evolution of all organic forms by " Natural Selection ? " 
The second is. Is this period any thing like enough for the 
deposition of the strata which must have been deposited if 
all organic forms have been evolved by tninute si«ps, ao- 
nording to the Darwinian theory ? 

In the first place, as to Sir William Thomsom's views, the 
author of this book cannot presume to advance any opin- 
ion ; but the fact that they have not been refuted, pleads 
* " TnuiuclIonB of the Geological Societj of Glssgow," vol. iiL 
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strongly in their favor when we coneider how much they 
tell aguinst the theory of Mr. Darwin, The last-named 
author only remarks that " many of the elements in the cal- 
culation are more or less doubtful." " and Prof. Husley " 
does not attempt to ri^ute Sir W. Thomson's arguments, 
but only to show cause for suspense of judgment, inasmuch 
as the fects may be capable of other explanations. 

Mr, Wallace, on the other hand," seems more disposed 
to accept them, and, after considering Sir William's objec- 
tions and those of Mr, Croll, puts the probable date of the 
beginning of the Cambrian deposits " at only twenty-four 
million years ago. On the other hand, he seems to consid- 
er that specific change has been more rapid than generally 
supposed, and exceptionally stable during the last score or 
so of thousand years. 

Now, lirat, with regard to the time required for the evo- 
lution of all organic forms by merely acddental, minute, 
and fortuitous variations, the useftil ones o£ which have 
been preserved. 

Mr. Murphy '* is dbtinctly of opinion that there has not 
been time enough. He says : " I am inclined to think that 
geological time is too short for the evolution of the higher 
forms of life out of the lower by that accumulation of im- 
perceptibly slow variations, to which alone Darwin as- 
cribes the whole process." 

" Darwin jiwtly mentions the greyhound as being equal 
to any natural species in the perfect coHrdination of its 
parts, ' all adapted for extreme fleetness and for running 
down weak prey.' " " Yet it is an artificial species (and 
not physiologically a species at all), formed by long-oon- 

'• "Origin of SpeBiea," 6th edit., p. 3B4. 

" See his addreaa lo the Geologioal Society, on Fabruarj 19, 1869. 

" Sea Xature, vol. L, p. 399, Febnisry 17, 1B70, 

" Ibid., vol. i., p. 434. 

" "Habit and Intelligence," vol. i., p. 344. 
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tinuf^d scleotion under domestication ; and tliere is no 
reason to suppose that any of tlie variatiouB wbiuh have 
been selected to form it have been other than gradual and 
almost imperceptible. Suppose that it has taken live hun- 
dred years to form the greyhound out of his wolf-like an- 
cestor. This ia a mere guess, but it gives the order of the 
Riagnituda." Now, if so, " how long would it take to ob- 
tain an elephant from a protozoon, or even from a tadpole- 
like fish ? Ongbt it not to take much more than a million 
times aa long? '*" 

Mr, Darwin " would compare with the natural origin of 
a species " unconscious selection, that ia, the preservation 
of the most useful or beautiful animals, with no intention 
of modifying the breed," He adds : " But by this process 
of unconscious selection, various breeds have been sensibly 
changed in the course of two or three centuries." 

" Sensibly changed ! " but not formed into " new spe- 
cies." Mr. Darwin, of course, could not mean that specieB 
generally change so rapidly, which would be strangely at 
variance with the abundant evidence we have of the stabil- 
ity of animal forms as represented on Egyptian monuments 
and as shown by recent deposits. Indeed, he goes on to 
aay : " Species, however, probably change much more slow- 
ly, and within the same country only a few change at the 
same time. This alowaess follows from all the inhabitants 
of the same country being already so well adapted to each 
other, that places in the polity of Nature do not occur imtil 
after long intervals, when changes of some kind in the 
physical conditions, or through immigration, have occurred, 
and individual differences and variations of the right na- 
ture, by which some of the inhabitants might be better 
fitted to their new places under altered circumstances, 
might not at once occur." This ia true, and not only will 
" " Habit and Intelligence," vol. i., p. 846. 
!• » OriglQ of apeclM," Bth edit., p. S53. 
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these clianges occur at distant intervals, hut it must be 
borne in mind tliat in traoing back an animal to a remote 
ancestry, we paas through modifications of such rapidly-in- 
creasing number and importance that a geometrical pro- 
gression can alone indicate the increase of periods which 
8Uoh profound alterations would require for their evolution 
through " Natural Selection " only. 

Thus let us take for an example the proboscis monkey 
of Borneo {Semnopithecus nasalie). According to Mr. Dar- 
win's own opinion, this form might have been " sensibly 
ohanged " in the course of two or three centuries. Accord- 
ing to this, to evolve it as a true and perfect species one 
thousand years would be a very moderate period. Let 
ten thousand years be taken to represent approximately the 
period of substantially constant conditions, during which 
no considerable change would be brought about. Now, it 
'one thousand years may represent the period required for 
the evolution of the species S. nasalis, and of the other 
species of -the genus Semnopithecns, ten times that period 
should, I think, bo allowed for the differentiation of that 
genus, the African Cercopithecus, and the other genera of 
the family Simiids — the differences between the genera 
being certainly more than tenfold greater than those 
between the species of the same genus. Again, we may 
perhaps interpose a period of ten thousand years' com- 
parative repose. 

For the differentiation of the families Simiidas and 
Cebidas — bo very much more distinct and different than any 
two genera of either family — a [>ericMi ten times greater 
should, I believe, be allowed than that required for the 
evolution of the subordinate groups. A similarly increasing 
ratio should be granted for the successive developments of 
the difference between the Lemuroid and the higher forms 
of primates ; for those between the original primate and 
other root-forms of placental mammals ; for those between 
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primary placental and implacental mammalB, and perhaps 
also fbr tho divergence of the moat ancient stock of these 
and of the monotreniea, for in all these cases modificationB 
of atnicture appear to increase in complexity in at least 
that ratio. Finally, a vast period must be granted for the 
development of the lowest mammalian type from the prim- 
itive stock of the whole vertebrate sub-kingdom. Sup- 
posing this primitive stock to have arisen directly from a 
very lowly-organized animal indeed (such as a nematoid 
worm, or an ascidlan, or a jelly-fish), yet it is not easy to 
believe that less than two thousand million years would 
be required for the totality of animal development by no 
other means than minute, fortuitous, occasional, and inter- 
mitting variations in all conceivable directions. If this be 
even an approximation to the truth, then there seem to be 
strong reasons for believing that geological time is not suffi- 
cient for such a process. 

The second question is, whether there has been time 
enough for the deposition of the strata which must have 
been deposited, if all organic forms have been evolved 
according to the Darwinian theory ? 

Now this may at first seem a question for geologists 
only, but, in fact, in this matter geology must in some re- 
spects rather take its time from zoology than the reverse ; 
for if Mr. Darwin's theory be true, past time, down to the 
deposition of the Upper Silurian strata, can have been but a 
very small fraction of that during which strata have been 
deposited. For when those Upper Silurian strata were 
formed, organic evolution had already run a great part of 
its course, perhaps the longest, slowest, and most difBcult 
part of that course. 

At that ancient epoch, not only were the vertebrate, 
molluscous, and arthropod types distinctly and clearly 
differentiated, but highly-developed forms had been pro- 
duced in each of these sub-kingdoms. Thus in the Verte- 
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brata there were fishea not belonging to the lowest but to 
the very highest groups which are known to have ever been 
developed, namely, the Elasmobranchs (the highly-organ- 
ized sharks and rays), and the Ganoids, a group now poorly 
represented, but for which the sturgeon may stand as a 
type, and which in many important respects more nearly 
' ^her Vertebrata than do the ordinary or 




osseous fishes. Fishes in which the ventral fins are placed 
in front of the pectoral ones {i.e., jugular fishes) have been 
generally considered to be comparatively modem forms. 
But Prof. Huxley has kindly informed ma that he has dis- 
covered a jugular fiah in the Permian deposits. 

Among the molluscous animals we have members of 
the very highest known class, namely, the Cephalopods, or 
cuttle-fish class ; and among articulated animals we find 
Trilobites and Eurypterida, which do not belong to any 
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ini-'ipient worm-like group, but are distinctly differeutiated 
Crustacea of no low form. 

We have in all tliese animal tjpcs neirous systema 
differentiated on distinctly different patterns, fully-formed 

organs of circulation, digestion, excretion, and generation, 
complexly -constructed eyes and other sense organs; in fact, 
all the most elaborate and complete animal structures built 
up, and not only once, for in the fishes and moUusca we 
have (as described in the third chapter of this work) the 
coincidence of the independently-developed organs of 
sense attaining a nearly similar complexity in two quite 
distinct forms. If, then, so small an advance has been 
made in fishes, molluaks, and anthropoda, since the Upper 
Silurian deposits, it will probably be within the mark to 
consider that the period before those deposits (during which 
all these organs would, on the Darwinian theory, have 
slowly built up their different perfections and complexities) 
occupied time at least a hundredfold greater. 

N'ow it will be a moderate computation to allow 
25,000,000 years for the deposition of the strata down to 
and including the Upper Silurian. If, then, the evolution- 
ary work done during this deposition only represents a 
hundredth part of the sum total, we shall require 
2,500,000,000 {two thousand five hundred million) years 
for the complete development of the whole animal kingdom 
to its present state. Even one-quarter of this, however, 
would far exceed the time which physics and astronomy 
seem able to allow for the completion of the process. 

Finally, a difficulty exists as to the reason of the ab- 
sence of rich fossiliferous deposits in the oldest strata — 
if life was then as abundant and varied as, on the Darwinian 
theory, it must have been. Mr. Darwin himself admit* " 
" the case at present must remain inexplicable ; and may 
be truly urged as a valid argument against the views" 
entertained in his book, 

" " Origin of Rpeclea." 5th edit, p. 881. 



Thus, then, we find a wonderful (and, on Darwir 
principles, an all but inexplicable) absence of minut-ely 
transitional forms. All the most marked groups, bats, 
pterodactyls, chelonians, ichthyosauria, anoura, etc., appear 
at once upon the scene. Even the horse, the animal whose 
pedigree has been probably best preserved, affords no 
conclusive evidence of specific origin by infinitesimal, 
fortuitous variations ; while some forms, as the labyrintho- 
donts and trilobites, which seemed to exhibit gradual 
change, are shown by further investigation to do nothing 
of the sort. As regards the time required for evolution 
(whether estimated by the probably minimum period re- 
quired for organic change, or for the deposition of strata 
which accompanied that change), reasons have been sug- 
gested why it is likely that the past history of the earth 
does not supply us with enough : First, because of the 
prodigious increase in the importance and number of 
differences and modifications which we meet with as we 
traverse successively greater and more primary zoological 
groups ; and, secondly, because of the vast series of strata 
necessarily deposited if the period since the Lower Silurian 
marks but a small fraction of the period of organic evolution. 
Finally, the absence or rarity of fossils in the oldest rocks 
is a point at present inexplicable, and not to be forgotten 
or neglected. 

Now all these difficulties are avoided if we admit that 
new forms of animal life of all degrees of complexity ap- 
pe-ar from time to time with comparative suddenness, be- 
ing evolved according to laws in part depending on sur- 
rounding conditions, in part internal — similar to the way in 
which crystals (and, perhaps from recent researches, the 
lowest forms of life) build themselves up according to the 
internal laws of their component substance, and in harmony 
and correspondence with all environing influences and 
conditions. 
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HPECIBS AMD BPACE. 

Tba Oeognphka] Dlnlribntlan dT Anlmala pnimU DlfflcnlUeo,— Th(i»f not inimr- 
Duiuitablo Is tbemHlTa; hinooDbs with other Difflcnldn.— FrMta-mUi' 

In CblDM and AiutnUi; U> North Amerlis mod Chins; (a Sew Zealuid ind 
South AmeriiM-, Ui South AinetkJi vid TunuuSa; to Sooth Amerk* vid 

AiuCnlli Phomdont Idnrdi.— lDB«([tniroua UAnuniils.— Slmllirltji of Eum- 

poui ud South Amnrlcu Frogi.— Anslngy iKtween Guropaui Bahnon ud 
FlatiM of Mev Zealuid, M«.— An Andent Anuirtlo Oantliisiit probaMe.— 
Otho' Hod» of Kooaiiting hr Facta of UiBtributioD.— Independent Origin of 
Otowlr-iiiiiUiu- Forini.— Conoluai™. 

Thh study of the distribution of animals over the earth's 
Bur&oo presents us with many facta having certain not 
unimportant bearings on the question of specific origin. 
Among these are instances which, at least at first sight, 
appear to conflict with the Darwinian theory of " Natural 
Selection." It b not, however, here conttjnded that such 
facta do by any means constitute by themselves obstacles 
which cannot be got over. Indeed, it would be difficult to 
imagine any obstacles of the kind which could not be sur- 
mounted by an indefinite number of terrestrial modlGca- 
tious of surface — submergences and emergences — junctions 
and separations of continents in all directions and combina- 
tions of any desired degree of frequency. All this being 
supplemented by the intercitUtion of armies of enemies, 
multitudes of ancestors of all kinds, and myriads of con- 
necting forms, whose raison (Titre may be simply their 
utility or necessity for the support of the theory of "Natu- 
ral Selection," 
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Nevertheless, wlieu brought in merely to supplement 
and accentuate considerations and arguments derived from 
other sources, in that case difficulties connected with the 
geographical distribution of animals are not without sig- 
nificance, and are worthy of mention even though, by tfaem- 
selyes, they constitute but feeble and more or less easily 
explicable puzzles which could not alone suffice either to 
sustain or to defeat any theory of specific organization. 

Many facts as to the present distribution of animal life 
over the world are very readily explicable by the hypothe- 
sis of slight elevations and depressions of hirger and 
smaller parts of its surface, but there are others the exist- 
ence of which it is much more difficult so to explain. 

The distribution either of animals possessing the power 
of flight, or of inhabitants of the ocean, is, of course, easily 
to be accounted for; the difficulty, if there is really any, 
must mainly be with strictly terrestrial animals of mod- 
erate or small powers of locomotion and with inhabit- 
anta of fresh water- Mr. Darwin himself observes,' " In 
regard to fish, I believe that the same species never occur 
in the fresh waters of distant continents." Now, the au- 
thor is enabled by the labors and through the kindness of 
Dr. GUnther, to show that this belief cannot be maintained ; 
he having been so obliging as to call attention to the fol- 
lowing facts with regard to fish-distribution. These facta 
show that though only one species which is absolutely and 
exclusively an inhabitant of fresh water ia aa yet known to 
be found in distant continents, yet that in several other 
instances the same species is found in the fresh water of 
distant continents, and that very often the same ffenua is 
so distributed. 

The genus Mastacembelus belongs to a family of fresh- 
water Indian fishes. Eight species of this genus are de- 

■ >' Origio of Species," Bth edit. 1869, p. 488*. 
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Bcribed by Dr. Gunther in his catalogue.' These forma ex- 
tend from Java and Borneo on the one hand, to Aleppo on 
the other. Nevertheless a new Bpecies {M. cryptacanthis) 
hue bccu described, by the snme author,* which is an in- 
habitant of tlie C'amaroon country of Western Africa. He 
observes : " The occurrence of Indian forms on the West 
Coast of Africa, such as J'eriop/ilhalmua, I^ettug, Masta- 
oembelus, is of the highest interest, and an almost new fact 
in oiu- knowledge of the geographical distribution of fishes." 
Ophioccphalus, again, is a truly In(Uan genus, there 
being no less than twenty-five species," all from the fresh 
waters of the East Indies, Yet Dr. Giinther informs me 
that there is a species in the Upper Nile and in West 

The acanthopterygian family (Lahyrinihici) contains 
nine fresh-water genera, and these are distributed between 
the East Indies and South and Central Africa. 

The Carp fishes (Cypronoids) are found in India, Africa, 
and Madagascar, but there are none in South America. 

Thus existing fresh-water fishes point to an immediate 
connection between Africa and India, harmonizing with 
what we learn from Miocene mammalian remains. 

On the other hand, the Charaoinidie (a family of the 
physostomous fishes) are found in Africa and South Amer- 
ica, and not in India, and even its component groups are 
so distributed, — namely, the Tetragonopterina' and the 
Hydroeyonina. ' 

Agaia, we have similar phenomena in that almost ex- 
clusively fresh-water group the Siluroids. 

' 5ee bis Catali^Qe of Acanthoptcrjgian Fishea in Ihc British Md- 
geuw, vol, iii., p. 540. 

■ Proo. Zool. Soc, ]eal, p. 102, and Ann. Mag. of Nat. Hist. toI. ii., 
p. 110. 

* See Catalogue, voL iii., p. 469. 
- ' Ibid., »oL T., p. 811. ' Ibid., p. 345. 
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Thus the genera Ciariae' Meterobranekus' are found 
both in Africa and the East Indies. Ptotosus is found in 
Africa, India, and Australia, and the species P. anffitUlarla ' 
has been brought from both China and More ton Bay, 
Here, therefore, we have the same speciea in two distinct 
geographical regions. It is, however, a coast fish, which, 
though entering rivers, yet lives in the sea. 

Eietropius " is an African genus, but E, obtuairostria 
comes from India. On the other hand, Ami^lrus is a North 
American form ; but one species, A. OantoTiensis" comes 
&om China. 

The genus Cfalaxias " has at least one species c 
to New Zealand and South America, and one 
South America and Tasmania, In this genus we thus have 
an absolutely and completely fresh-water form of the very 
same species distributed between different and distinct geo- 
graphical regions. 

Of the lower fishes, a lamprey, Mbrdada mordax," ia 
common to South Australia and Chili ; while another form 
of the same family, namely, Geotria Ohilenais," ia found 
not only in South America and Australia, but in New Zea- 
land also. These fishes, however, probably pass part of 
their lives in the sea. 

We thus certainly have several species which are com- 
mon to the fresh waters of distant continents, although it 
cannot be certainly affirmed that they are exclusively and 
entirely fresh-water fishes throughout all their lives except 
in the case of Galaxiag, 

Existing forms point to a close union between South 
America and Africa on the one hand, and between South 
America, Australia, Tasmania, and New Zealand, on the 
other ; but these unions were not synchronous any more 



' See Catalogue, vol, iiL, p. 13. 
• Ibid., Tol. T., p. 24. "" Ibid., p. B3. 

" Ibid., vol vl, 208. " Ibid., toL viiL, p. tl 



" Ibid., p. 81. 
" Ibid., p. 100. 
"Ibid., p. 600. 
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thnn the unions indicated between India and Australia, 
China and Australia, Cbina and North America, and India 
and Africa. 

Pleurodont lizards are such aa have the teetli attached 
hy tlieir eldea to tlie inner surface of the jaw, in oontradig- 
tlnctioii to aorodont lizards, which have the bases of their 
tMth uiichylosed to the summit of the margin of the jaw. 




(Bhowiny the teexb »tl«b«l lo the Inner lurDieo of lu Me.) 

Now pleurodont iguaniitn lizards abound in the South 
American region ; but nowhere else, and are not as yet 
known to inhabit any part of the present Continent of Africa. 
Yet pleurodont lizards, strange to say, are found in Mada- 
gascar. Tliis is the more remarkable, inasmuch as we have 
no evidonoe yet of the existence in Madagascar of fresh- 
water fishes oominim to Africa and South America. 

Again, that remarkable island Madagascar is the home 
of very singular and special insectivorous beasts of the 
genera Centetes, Ericuliia, and Echinops; while tlie only 
other member of the group to which they belong is Solen- 
odon, which is a resident in the West Indian Islands, Cuba, 
and Hayti. The oonnection, however, between the West 
Indies and Madagascar must surely have been at a time 
when the great lemurine group was absent; for it is diffi- 
cult to understand the spread of such a form as Solenodon, 
and at the same time the non-extension of the active le- 
murs, or their utter extirpation, in such a congenial locality 
as the West Indian Archipelago. 
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The close connection of bouth America and Australia 
IS demonstrated (on the Darwinian theory), not only from 
the marsup .il buna of both but also from the frogs and 
toads which respect vely inhab t those regions. A truly 
remaritable sim larity ind parallelism exist, however, be- 
tween certam of the same amn als nh ibiting Southwest- 
em Amenca and Europe Thus Dr GUnther has de- 
scribed * a frog from Lhih by the name of caLotus, which 
singularly resembles the European bumbJnator 




Again of the salmons, two genera from South America, 
New Zealand, and Australia, are analogous to European 

In addition to this may be mentioned a quotation from 
Pro£ Dana, given by Mr. Darwin," to the effect that "it is 

" Proc. Zool. Soc, 1868. p. 483, 

" " Origin of Species," 6th edit., 1869, p. 46*. 



certainly a wonderful fact tbat New Zealand sbould hare 
a closer reseinblance in its Crustacea to Great Britain, its 
nntipode, than to any other part of the world:" and Mr. 
Darwin adds ; " Sir J. Riohardaon also speaks of the reap- 
pearance on the shores of New Zealand, Tasmania, etc, of 
northern fomiB of' fish. Dr. Hooker informs me tbat 
twenty-five species of algie are common to New Zealand 
and to Europe, but have not been found in the intermedi- 
ate tropical seas." 

Many more examples of tbe kind could casUy be 
brought, but these must suffice. As to the last-mentioned 
cases, Mr. Darwin explains them by the influence of the 
glacial epoch, which he would extend actually across the 
equator, and thus account, among other tilings, for the 
appearance in Chili of frogs having close genetic relations 
with European forms. But it is difficult to understand the 
persistence and preservation of such exceptional forms with 
tbe estirpatlon of all the others wliict probably accom- 
panied them, if so great a migration of northern kinds had 
been occasioned bv the glacial epoch. 

Mr. Darwin candidly says," "I am far from supposing 
that all difficulties in regard to the distribution and affini- 
ties of the identical and allied species, which now live so 
widely separated m the North and South, and sometimes 
"on the intermediate mountain-ranges, are removed,". .... 
"We cannot say why certain species and not others have 
migrated ; why certain species have been modified and 
have given rise to new forms, while others have remained 
unaltered." Again he adds : " Various diffioultiea also re- 
main to be solved ; for instance, the occurrence, as shown 
by Dr. Hooker, of the same plants at poiats so enormously 
remote as Kerguelen Land, New Zealand, and Fnegia; but 
icebergs, as suggested by Lyell, may have been concerned 
in their dispersal. The existence, at these and other dJs- 
" "Origin of Species," Bth edil., p. 4B9 
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tant points of the southern hemisphere, of species which, 
though distinct, belong to genera exclusively confined to 
the south, is a more remarkable case. Some of these spe- 
cies are bo distinct that we cannot suppose that there has 
been time since the commeucement of the last glacial period 
for their migration and Bubsequent modification to the ne- 
cessary degree," Mr. Darwin goes on to account for these 
fiicts by the probable existence of a rich antarctic flora in a 
warm period anterior to the last glacial epoch. There are 
indeed many reasons for thinking that a southern conti- 
nent, rich in living forms, once existed. One such reason 
is the way in winch struthious birds are, or have been, dis- 
tributed around the antarctic region: as the ostrich in 
Africa, the rhea in South America, the emeu in Australia, 
the apteryx, dinomis, etc., in New Zealand, the epiomis in 
Madagascar. Still the existence of such a land would 
not alone explain the various geographical cross-relations 
which have been given above. It would not, for example, 
account for the resemblance between the Crustacea or fishes 
of New Zealand and of England. It woidd, however, go 
far to explain the identity (specific or generic) between 
fresh-water and other forma now simultaneously existing 
in Aiistralia and South America, or in either or both of 
these, and New Zealand. 

Again, mutations of elevation small and gradual (but 
frequent and intermitting), through enormous periods of 
time — waves, aa it were, of land rolling many times in 
many directions — might be made to explain many difficul- 
ties as to geographical distribution, and auy cases that re- 
mained would probably be capable of explanation, as being 
isolated but allied animal forma, now separated indeed, but 
being merely remnants of extensive groups which, at an 
earlier period, were spread over the surface of the earth. 
Thus none of the facts hero given are any serious difficulty 
to the doctrine of " evolution," but it is contended in this 
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book that if otlier considerationa render it improbable that 
the manifestatioD of the suocesaive forms of life has been 
brought about by minute, indefinite, and fortuitous varia- 
tiooa, then these facts as to geographical distribution in- 
tensify tliat improbability, and are so far worthy of atten- 

All geographical ditHculticB of the kind would be evaded 
if we could concede the probability of the independent 
origin, in different localities, of the same organic torma in 
animaU high in the scale of nature. Similar cauaea must 
produce similar results, and new reasons have been lately 
adduced for believing, as regards the lowest orgarlismt, 
that the same forms can arise and manifest themaelves inde- 
pendently. The difficulty as to higher animals is, how- 
ever, much greater, as (on the theory of evolution) one 
acting force must always be the ancestral hiatoty in each 
caae, and this force must always tend to go on acting iu the 
same groove and direction in the future as it has in the past. 
So that it is difficult to conceive that individuals, the ances- 
tral history of which is very different, can be acted upon by 
all influences, external and internal, in such diverse ways 
and proportions that the results (unequals being added to 
unequals) shall be equal and similar. Still, though highly 
improbable, this cannot be said to be impossible ; and if 
there is an innate law of any kind helping to determine spe- 
oifio evolution, this may more or less, or entirely, neutralize 
or even reverse the effect of ancestral habit. Thus, it is quit© 
conceivable that a pleurodont lizard might have arisen in 
Madagascar in perfect independence of the similarly-formed 
American lacertilia : just as certain teeth of carnivorous 
and insectivorous marsupial animals have been seen most 
closely to resemble those of carnivorous and insectivorous 
placental beasts ; just as, again, the paddles of the Cetaces 
resemble in the fact of a multiplication in the number of 
the phalanges, the many-jointed feet of extinct marine rep- 
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tiles, and as the beak of the cuttle-fish or of the tadpole 
resembles that of birds. We have already seen (in Chapter 
m.) that it is impossible, upon any hypothesis, to escape 
admittiiig the independent orig'ina of closely-ainiilar forms. 
It may be that they are both more frequent and more im- 
portant than is ^nerally thought. 

That closely-similar structures may arise without a 
genetic relationship Las been lately well urged by Mr. Ray 
Lankester." He has brought this notion forward even as 
regards the bones of the skull in osseous fishes and in mam- 
mals. He has done so on the ground that the probable 
comrabn ancestor of mammals and of osseous fishes was a 
vertebrate animal of so low a type that it could not be sup- 
posed to have possessed a skull differentiated into distinct 
bony elements — even if it was bony at all. If this was so, 
then the cranial bones roust have had an independent origin 
in each class, and in this case we have the most strikingly 
harmonious and parallel results tiQta independent ftCtioQa. 
For the bones of the skull in an osseous fish are so closely 
conformed to those of a mammal, that " both types of skull 
exhibit many bones in common," though " in each ^pe 
some of these bones acquire special arrangements and very 
different magnitudes." " And no investigator of homolo^es 
doubts that a considerable number of the bones which form 
the skull of any osseous fish are distinctly homologous with 
the cranial bones of man. The occipital, the parietal, and 
frontal, the bones which surround the internal ear, the 
vomer, the premaxilia, and the quadrate bones, may be given 
as examples. Now if such close relations of homology can 
be brought about independently of any but the most remote 
genetic affinity, it would be rash to affirm dogmatically that 
there is any impossibility in the independent origin of such 
forma as centetes and eolenodou, or of genetically distinct 

" See Ann. uid Mag. of Nat Biet., Jul;, 1S70, p. S7. 

" Pmr. HuileyV Lectures on the EWmtuitg of Coiop. Aunt., p. 1S4. 
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batrachians, as similar to each other as are some of the frogs 
of South America and of Europe. At the §ame time such 
phenomena must at present be considered as very improb- 
able, from the action of ancestral habit, as before stated. 

We have seen, then, that the geographical distribution 
of animals presents difficulties, though not insuperable ones, 
for the Darwinian hypothesis. If, however, other reasons 
against it appear of any weight — ^if, especially, there is 
reason to believe that geological time has not been sufficient 
for it, then it will be well to bear in mind the facts here 
enumerated. These facts, however, are not opposed to 
the doctrine of evolution ; and if it could be established 
that closely-similar forms had really arisen in complete in- 
dependence one of the other, they would rather tend to 
strengthen and to support that theory. 
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That concrete wliole which is spoken of as " an indi- 
vidual" (such, e. g., as a bird or a lobster) is formed of a 
more or less complex agfjjegation of parts which are 
actually (from whatever cause or causes) grouped together 
in a harmonious interdependence, and which have a multi- 
tude of complex relations among themselves. 

The mind detects a certain number of these relations 
OS it contemplates the various component parts of an 
individual in one or other direction — as it follows up 
different lines of thought. These perceived relations, 
though subjective, cm relatione, tave nevertheless an 
objective foundation as real parts, or conditions of parts, of 
real wholes ; they are, therefore, true relations — such, e. g,, 
as those between the right and left hand, between thohand 
and tbe foot, etc. 

The component parts of eacb conorete whole have also 
a rehition of resemblance to the parts of other concrete 
wholes, whether of the same or of different kinds, as the 
resemblance between the hands of two men, or that between 
tbe hand of a man and the fore-paw of a cat. 
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Now, it is liorc oontcnded that the relationshipa bome 
one to another, by various component parts, imply the exist- 
ence of some innate, internal condition, conveniently spoken 
of OS a power or tendency, which is quite as mysterious as is 
any innate condition, power, or tendency, resulting in the 
orderly evolution of successive specific manifestations. 
These relationships, as also this developmental power, will 
doubtless. In a certain sense, be somewhat further explained 
as sdcnce advances. But the result will be merely a 
shifting of the inexplicubility a point backward, by the 
intercalation of another step between the action of the 
internal condition or power and its external result. In the 
mean time, even if by " Natural Selection " we could elimi- 
nate the puzzles of the ''origin of species," yet other 
phenomena, not less remarkable (namely, those noticed in 
this chapter), would still remain unexplained and as yet 
inexphoable. It is not improbable that, could we arrive at 
tiie causes conditioning all the complex iDter-relations 
between the several parts of one animal, we should at the 
same time obtain the key to unlock the seorets of spedfio 
origination. 

It is desirable, then, to see what facte there are in 
animal organization which point to innate conditions 
{powers and tendencies), as yet unexplained, and upon which 
the theory of " Natural Selection" is unable to tlirow any 
explanatory light. 

The facts to be considered are the phenomena of 
" homology," and eapeoially of serial, bilateral, and vertical ■ 
homology. 

The word " homology " indicates such a relation between 
two parts that they may be said in some sense to be " the 
same," or at least "of similar nature." This similarity, 
however, does not relate to the use to which parts are put, 
but only to their relative position with regard to other parts, 
or to their mode of origin. There ar^ many kinds of homol- 
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ogy,' but it is only necessary to consider the three kinds 
above enumerated. 

The term " homologous " may he applied to parts in two 
individual animals of different kinds, or to different parts of 
the same individual. Thus " the right and left bands," or 
" joints of the backbone," or " the teeth of the two jaws," 
are homologous parts of the same individual. But the arm 
of a man, the fore-leg of the horse, the paddle of the whale, 
and the wing of the bat and the bird are all also homologous 




parts, yet of another kind, i. e., they are the same parts 
existing in animals of different species. 

On the other hand, the wing of the humming-bird and 
the wing of the humming-bird moth are not homologous at 
all, or in any sense ; for the resemblance between them 
consists solely in the use to which they are put, and is 
therefore only a relation of anaioffy. There is no relation 
of homology between them, because they have no common 
resemblance as to their relations to surrounding parts, or 
as to their mode of origin. Similarly, there is no homology 

I For an enumoratian of the more obTJoos homoli^iciLl relation glitpl I 
see Ann. and Hag. of Nat. Hist Tor August, 1870, p. 118. 
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between tlie wing of the bat and that of the flying-dragon, 
for the latter is formed of certain riba, and not of limb- 
bones. 

Homology may be further distinguished into (1) & rela- 
tiousliip which, on evolutionary principles, would be due to 
descent from a common ancestor, as the homological rela- 
tion between the arm-bone of the horse and that of the ox, 
or between the singular ankle-bones of the two lemtirine 




genera, cheirogaleus and galago, and which relation lias 
been termed by Mr, Ray Lankester " homogeny ; ' and (3) 
a relationship induced, not derived — such as exists between 
parts closely similar in relative position, but with no 
genetic affinity, or only a remote one, as the horaological 
relation between the chambers of the heart of a bat and 
those of a bird, or the similar teeth of the thyladne and 
' See Ann. and Mag. of Not Hiat., July, 1B70, 
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the dog before spoken of. For this relationship Mr. Ray 
LankeBter has proposed the term " homoplasy." 




(Eight tarBos of Qsiaga ; loft Ursue of ChclrogolonB.) 

" Serial homology " is a relation of resemblance existing 
between two or more parts placed in series one behind the 
other in the same individual. Examples of such homologuea 




are the ribs, or joints of the backbone of a horse, or the 
limbs of a centipede. The latter aaimol is a striking ex- 
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ample of sprial homology. The body {except at its two 
ends) coDsista of a longitudinal series of similar segments 
Each segment supports a pair of limbs, and tlie appendages 
of all the segments {except as before) are completely alike 
A less complete case of serial homolc^y is presented hy 
CruBtAcea (animals of the erab class), notably by the squilla 
and by the common lobster. In the latter animal we have 




a six-jointed abdomen (the so-ealled tail), in front of which 
is a large solid mass {the cephalo- thorax), terminated ante- 
riorly by a jointed process (the rostrum). On the under 
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surface of t!ie body we find a quantity of movable appeod- 
ages. Such are, e. g., feelers (Fig. 9), jaws (Figs, 6, 7 
and 8), foot^jaws (Fig. 5), claws and legs (Figs. 3 and 4) 
beneath the cephalo-thoras ; and Gat processes (Fig. 2) 
called " swimmereta," beneath the so-called tail or abdo- 




Now, these various appendages are distinct and differ- 
ent enough as we see them in the adult, but they all appear 
in the embryo as buds of similar form and size, and the 
^oracic limbs at first consist each of two merabera, as the' 
Bvimmerets always do, 
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Tliis shows what great differencos may exist in size, in 
form, and in function, between parts which 
are decclopmentally the same, for all these 
ftjijicndugca are modifications of one common 
kind of atructure, which becomes differently 
inodiiied in diflereut aitiiatioiis; in other words, 
ihey are serial homolu^es. 

The segincnts of the body, ns they follow 
one behind the other, are also serially alike, 
as is plniuly seen in the abdomen or tail. In 
the ceplialo-thorax of the lobster, however, 
this is disfTuiseil. It is therefore very inter- 
esting- to find that in the other crustacean 
before mentioned, the squilla, the segmenta- 
tion of the body is more completely preserved, 
and even the first three segments, which go 
to compose the head, remain permanently 
distinct. 

Such an obvious and unmistakable serial 
repetition of parts does not obtain in the 
highest or badc-boned animals, the Vertebrata. 
Thus, in man and utber mammals, nothing of 
the kind is externally visible, and we Lave to 
penetrate to his skeleton to find euoh a series 
of homcJogons parts. 

There, indeed, we discover a number of 
pairs of bones, each pair so obvi(msIy resemr 
bling the others, that they all receive a com- 
mon name^ — ^the ribs. There also (i. e., in the 
skeleton) we find a still more remarkable 
■Fin er auAsD series of similar parts, the joints of the spine 
iLunn. ^j. backbone (vertebiro), which are admitted 
^by all to possess a certain community of structure. 

It is in their limbs, however, that the Vertebrata pre* 
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sent the most obvious and striking aeriil homology — 
ahnost the onlj serial homology noticeable externally. 

The facta of serial homology seem hardly to have escited 
the aniomit of interest they certainly merit. 

Very many writers, indeed, have occupied themselves 
with ioveatigations and speculations as to what portions 
of the leg and foot answer to what parts of the arm and 
hand, a question which has only recently received a more 
or less satisfactory solution through the successive con- 
cordant efforts of Prof. Humphry,' Prof, Huxley,' the 
author of this work,' and Pro£ Flower.' Very few writers, 
however, have devoted much time or thought to the 
question of serial homology in general. Mr. Herbert 
Spencer, indeed, in his very interesting " First Principles 
of Biology," has given forth ideas on this suhjeot ■which 
are well worthy careful perusal and consideration, and 
some of which apply also to the other kinds of homology 
mentioned above. He would explain the aerial homologies 
of Buch creatures as the lobster and centipede thus: Ani- 
mals of a very low grade propagate themselves by sponta- 
neous fission. If certain creatures found benefit from this 
process of division remaining incomplete, such creatures 
(on the theory of " Natural Selection " ) would transmit 
their selected tendency to such incomplete division to their 
posterity. In this way, it is conceivable that animals 
might arise in the form of long chains of similar segments, 
each of which chains would consist of a number of imper- 
fectly separated individuals, and be equivalent to a series 
of separate individuals belonging to kinds in which the 
fission was complete. In other words, Mr. Spencer would 
explain it as the coalescence of organisms of a lower 

■ TreatiBs on the Human Skeleton, 13C8. 

* HunleriBn Lectures for 1864. 

' Linnman TrauBuctions, toL kiv. p. 39S, 1866. 

* HuDteriui Lectures for 1870, and Journal of Asat. for Uaj, 1870, 
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degree of oggregutinn in one lon^tudinal series, tbrough 
Btirvival of the fittest aggreyations. Thia may be so. It is 
certainly an ingeoious speculutiou, but facta have not yet 
been brought forward which demonstrate jt Had they 
been so, this kind of serial homology might be termed 
" honiogenetic" 

. The other kind of serial repetitions, namely, those of 
the vertebral column, are explained by Mr, Spencer as the 
results of alternate strains and compressions acting on 
a primitively homogeneous cylinder. The serial homology 
of the fore and hind limbs is explained by the same writer 
as the result of a similarity in the influences and conditions 
to which they are esjxjsed. Serial homologues so formed 
might be called, as Mr, Ray Lankcster has proposed, 
" homoplastic," But there are, it is here contended, 
abundant reasons for thinking that the predominant agent 
in the production of the homologies of the limbs is an 
internal force or tendency. And if such a power can be 
shown to be necessaiy in this instance, it may aleo be 
legitimately used toesplain such serial homologies as those 
of the centipede's segments and of the joints of the back- 
bone. At the same time it is not, of course, pretended 
that external conditions do not contribute their own effects 
in addition. The presence of this internal power will be 
rendered more probable if valid arguments can be brought 
forward against the explanations which Mr. Herbert 
Spencer has offered. 

Lateral hoTnology (or bilateral symmetry) is the re- 
semblance between the right and left sides of an animal, 
or of part of an animal ; as, e. g., between our right hand 
and our left. It exists more or less, at one or other time of 
life, in all animals, except some very lowly-organized 
creatures. In the highest animals this symmetry is laid 
down at the very dawn of life, the first trace of the fiiture 
creature being a longitudinal streak — the embryonio 
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" primitive groove." ITiis kind of homology b explained 
by Mr. Spencer as the result of the similar way in which 
conditions affect the right and left sides respectively. 

Vertical homology (or vertical symmetry) ia the resemr 
blance existing between parte which are placed one above 
the other beneath. It is much less general and marked 
than serial or lateral homology. Nevertheless, it is plainly 
to be seen in the tail-regiou of moat fishes, and in the &r- 
extending dorsal (back) and ventral (belly) fins of such kinds 
as the sole and the flounder. 

It is also strikingly shown in the bones of the tail of 
certain efts, as in CJdogloasa, where the complexity of the 
upper (neural) arch is closely repeated by the infc 
nor one. Again, in Spelerpes rubra, where almost 
vertically ascending articular processes above are 
repeated by almost vertically descending articular 
processes below. Also in the axolotl, where there 
are double pits, placed side by side, not only su- 
periorly but at the same time inferiorly,' 

This kind of homology is- also explained by 
Mr. Spencer as the result of the similarity of con- 
ditions affecting the two parts. Thus he explains 
the very general absence of symmetry between the 
dorsal and ventral surfaces of animals by the diffei^ aiolotl. 
ent conditions to which these two surfeces are respectively 
exposed, and in the same way he explains the asyrametiy 
of the flat fishes (I^euronectidm), of snails, etc. 

Now, first, as regards Mr. Spencer's explanation of animal 
fonns by means of the influence of external conditions, the 
following observations may be made ; Abundant instances 
are brought forward by him of admirable adaptation of 
structure to circumstances, but as to the immense major- 

' Sue a Paper on the "Axial Skeleton of the TJrodela," in Proc. ZooL 
Soc, 1B70, p. 250. 
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ity of tliese it is very difficult, if not impossible, to see 
hou external conditions can have produced, or even 
tended to liuve produced them. For example, we may take 
the migration of one eye of the sole to the other side 
of its head. What is there bore either in the darkness, or 
the friction, or in any other conceivable external cause, to 




have produced the first beginning of such an unprecedented 
displacement of the eye ? Mr. Spencer has beautifully 
illustrated that oorrelation which nil must admit to exist 
between the forma of organisms and their surrounding exter- 
nal conditions, but by no means proved that the latter are 
the cause of the former. 

Some internal conditions (or in ordinary language some 
internal jiower and force) must be conceded to living organ- 
isms, otherwise incident forces must act upon them and 
upon n<in-living aggregations of matter in the same way, and 
with similar efFccts, 

If the mere presence of these incident forces produces 
so ready a response in animals and plants, it must be 
that there arc, in their case, conditions disposing and 
enabling them so to respond, according to the old maxim. 



Vin.] HOMOLOGIES, 181 I 

Qidcquid rectpitur, recipitur ad modum reeipientis, as the 
same rays of light which bleach a piece of silk, blacken 
nitrate of silver. If, therefore, we attribute the forms of 
oi^niams to the action of external conditions, i. e., of inci- 
dent forces on their modifiable structure, we give but a 
partial account of the matter, removing a step back, as it 
were, the action of the internal condition, power, or force 
which must be conceived as occasioning such ready modifi- 
ability. But indeed it is not at all easy to see how the 
influence of the surface of the ground or any conceivable 
condition or force can produce the difference which exists 
between the ventral and dorsal shields of the carapace of 
a tortoise, or by what differences of merely external causes 
the ovaries of the two sides of the body can be made equal 
in a bat and unequal in a bird. 

There is, on the other hand, an a priori reason why wo 
should expect to find that the symmetrical forma of all a 
mals are due to internal causes. This reason is the fact 1 



(The Bpbin rsmoTOd from one-hilC) 

that the symmetrical forms of minerals are undoubtedly due 
to such causes. It is unnecessary here to do more than al- 
lude to the beautifid and complex forms presented by ii 
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ganic structures, With regard to orgAniams, however, the 
wondi-rful Acanthoiaetne and the PoljcvBtina maj- be men- 
tiouod aa presenting complexities of form which can hardly 
be thuuf^ht to l>e due to other than ititernat causes. The 
same tnay be said of the great group of Gchioodenns, with 
their amazing variety of component parts. If, then, internal 
forces can so build up the most varied structures, they are 
surely capable of producing the serial, lateral, and vertical 
symmetries which higher animal forms exhibit. Mr. Spen- 
cer is the more boilnd to admit this, inasmuch as in his doo- 
triUG of " physiolo^cal units " he maintains that these or- 
gaiiia utoms of his have an innate power of building up and 
evolving the whole and perfect animal from which they 
were in each case derived. To build up and evolve the 
ruriouB symmetries here spoken of is not one whit more 
mysterious. Directly to refute Mr. Spencer's assertion, 
however, would require the briiiging forward of examples 
of organisms which are ill-adapted to thetr positions, and 
out of harmony with their surroundings — a difficult task 
indeed,' 

Secondly, as regards the last-mentioned author's expla- 
nation of such serial homology as exists in the centipede and 
iti allies, the very groundwork is open to objection. Mul- 
tiplication by spontaneous fission seems from some recent 

' Jaitt ait nalfali'B siiperfiuoua lameDt over the anfortunntt.' org&nizit. 
tlnti «rt1iD alolh likil been Bhown, hy the iacreiuie or our knowledge, la 
liiTH Ineu uiicnlliid for tnd absurd, so other EuppoHcd imtanoca of non- 
■ilapMtioD will, no doubt, itlinilarlj disappear. Mr. Darwin, in hif< " Ori- 
gin of Hpocion," Stb edition, p. 2SD, speaks of s woodpeuker {Colapla 
eamfnlrit) n» having rtn orgonizatloQ quite aX variance with its hsbita, 
■nd M never ollmliiiig n tree, though poiisessed of thu special arboreal 
•truotiiro of other woodjieckers. It now appears, however, from the ob- 
icrvntions of Mr. W, H, Hudflou, C. M. Z. 8., that its habits are in har- 
monji with ttN structure. Bee Mr. Hudson's third letter to the Zooloi^oal 
aoelotir, piiblisliod in the Proceedings of that Societ; Tor March S4, 1B10, 
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researches to be much less frequent than has been sup- 
posed, and more evidence is required as to the fact of the 
habitual propagation of any plitnarise in this fashion.' But 
even if this were as asserted, nevertheless it fails to explain 




(A TiBW h«d havlD^ been Tortaed toward thf 



the peculiar condition presented by SylliB and some other 
annelids, where a new head is fonned at intervals in certain 
segments of the body. Here there is evidently an innate 
' Dr. Cobbold has informed the author that be has Devec obsccred 
A. plstiarift divide HpontBiieoiiAlj, and he is ekepticd as to that pracesa 
taking phics at all. Dr. IT. Charlton Baation bos also stated that, 'm spite 
of mach observatioD, he has neTet seen the process in vorlieella. 
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tendency to tlie dcvclypment at iutervftls of a complex 
whole. It is not the budding out or spontaneoiia {lesion 
of certain sogmenta, but the transformation io a definite 
and very peculiar manner of parts which already exist into 
other and more complex parts. Again, the processes of 
development presented by some of these creatures do not 
by any means point to an origin through the linear coales- 
cence of primitively distinct animala by means of imperfect 
Begmentation. Thus in certain Diptera (two-winged flies) 
the legs, wings, eyes, etc., are derived from masses of fonn- 
ntive tissue {termed imaginal disks), which by their mutual 
approximation together build up t)arta of the head and 
body," recalling to mind the development of Echinoderms. 

Again, Nicholas Wagner found in certain other Diptera, 
the Heaaian flies, that the larva gives rise to secondary lar- 
Tie within it, which develop and burst the body of the pri- 
mary larva. Tlie secondary larva give rise, similarly, to 
another set within them, and these again to another " set. 

Again, the fact, that in TtEnia echinocoecus one egg 
produces numerous individuals, tends \o invalidate the ai^ 
gument that the increase of segments during development 
is a relic of specific genesis, 

Mr. H, Spencer seems to deny serial homology to the 
mollusca, but it is difficult to see why the shell segmenta 
of chiton are not such homologues because the segmenta- 
tion is superficial. Similarly the external processes of eolis, 
dons, etc., are good examples of serial homology, as also 
are plainly the successive chambers of the orthoceratidse. 
Nor are parts of a series less serial, because arranged spi- 
rally, as in most gasteropoda. Mr. Spencer observes of the 
molluscous aa of the vertebrate animal, "You cannot cut it 
into transverse slices, each of which contains a digestive or- 
gan, a respiratory organ, a reproductive organ, etc," " But 

" Prof. Huilcy'a Hntiterinn Loclure, March 16, 1868. 

'" Ibid., Maruh 18. " "Prinoiplea of Biologj," vol il, p. 106 
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the same may be said of every single arthropod and annelid 
if it be ineaut that all these organs are not contained in 
every possible slice. While if h be meant that parte of all 
such organs are contained in certain slices, then some of the 
mollusca may also be included. 

Another objection to Mr. Spencer's speculation is de- 
rived from considerations which have already been stated, 
as to past time. For if the annulose animals have been 
formed by aggregation, we ought to find this process much 
less perfect in the oldest form. But a complete develop- 
ment, such as already obtains in the lobster, etc., was 
reached by the Euryptcrida and Trilobites of the palaeozoic 
strata; and annelids, probably formed mainly like those of 




the present day, abounded during the deposition of the 
oldest fossiliferouB rocks. 

Thirdly, and lastly, as regards anch serial homology as 
is exemplified by the backbone of man, there are also sev- 
eral objections to Mr, Spencer's mechanical explanation. 

On the theory of evolution most in tavor, the first Ver- 
tebrata were aquatic. Now, as natation is generally effected 
by repeated and vigorous lateral flexions of the body, we 
ought to find the segmentation much more complete laterally 
than on the dorsal and ventral aspects of the spinal column. 
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HovenhelesR, in tlioee species which, taken together, con- 
stitute a series of more and more distinctly segmented 
forms, the segmentation gradually increases ali around the 
central part of the spinal column. 

Mr. Speacer " thinks it probable that the sturgeon has 
retained the notochordal (that is, the primitive, unscgment- 
e<l) structure because it is sluggish. But Dr. GUnther in- 
forms me that the sluggishness of the common tope { GcUeua 
mtlgarU) is much like that of the sturgeon, and yet the 
b<»]ies of its vcrtebne are distinct and well ossified. More- 
over, the great salamander of Japan is much more inert and 
sluggish tlian either, and yet it has a well;developed, bony 
spine. 

I can learn nothing of the habits of the sharks Sexan- 
ohus, Heptanchue, and EchtHorhlnuB, but Muller describes 
them as possessing a persistent chorda dorealis)." It may 
be they have the habits of the tope, but other sharks are 
among the very swiftest and most active of fishes. 

In the buny pike (lepidosteus), the rigidity of the bony 
scales by which it is completely enclosed must prevent any 
excessive flexion of tlie body, and yet its vertebral column 
presents a degree of ossification and vertebra 
greater than that found in any other fish whatever. 

Mr, Spencer supports his argument by the i 
tation of the anterior end of the skeletal axis, i. e., by the 
non-se^raentation of the skulL But in fact the skull is seg- 
mented, and, according to the quasi-vertebral theory of the 
skull put forward by Prof. Huxley," is probably formed of 
a nunil)er of coalesced segments, of some of which the tra- 
beculsB cranii and the mandibular and hyoidean arches are 
indications. What is, perhaps, most remarkable, however, 

" " Principles of Biology," vol. ij., p. 203. 

" Quoted by H, StttimiuH in his " Haodbueh der Anatomic der Wir- 
bolthiere," Zireite AuSoge, Erite« Buch, g 1, p. IT. 
" In Mfl East Hnnteriai] Course of LectarCB, 18S9, 
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is, that tlie aegmentatioQ of the skull — its separation into 
tbe tbree occipital, parietal, and frontal elements — is most 
complete and distinct in the highest class, and this can hare 
nothing', hon'Cver remotely, to do with the cause suggested, 
by Mr. Spencer, 

Thus, then, there is something to be said in oppositioofl 
to both the aggregutJonal and the mechanical explanatiooK 
of serial homology. The explanations suggested are very 
ingenious, yet repose upon a very small basis of feet. Not 
but that the process of vertebral segmentation may have 
been sometimes assisted by the mechanical action eug- 



It remains now to coasider what are the evidences in 
support of the esistence of an internal power, by the action 
of which these homological manifestations are evolved. It 
is here contended that there is good evidence of the exist- 
ence of some Hnch special internal power, and that not only 
from facta of comparative anatomy, but also (roni those of 
teratology " and pathology, - These facts appear to show, 
not only that there are homological internal relations, but 
that they are so strong and energetic as to reassert and re- 
exhibit themselves in creatures which, on the Darwinian 
theory, are the descendants of others in which they were 
much less marked. They are, in fact, sometimes even more 
plain and distinct in animals of the highest types than in 
inferior forms; and, moreover, this deep-seated tendency 
acts even in diseased and abnormal conditions. 

Mr, Darwin recognizes " these homological relations, 
and does " not doubt that they may be mastered more or 
less completely by Natural Selection." He does not, how- 
ever, give any explanation of these phenomena other than 
the imposition on them of the name " laws of correlation ; " 

" " The Seienee of Abnormal Forms." 

" "AaimatB and Plants under DomesticaUon," yoL ii., p. 333; and 
" Origin of Species," Btb edit, ISSS, p. 118. 
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and indeed he says, " The nature of the bond of correlation 
is fre<iuently quite obscure." Now, it is surely more desir- 
able to make use, if possible, of one conception than to im- 
agine a number of, to all appearance, separate and inde- 
pendent " laws of correlation " between different parts of 
eaoli animal. 

But even some of these alleged laws hardly appear ■well 
founded. Thus Mr. Ditrwin, in support of sucii a law of 
concomitant variation as regards hair and teeth, biiugs for- 
ward lie case of Julia Pastrana," and a man of the Burmese 
courl, and adds : " " ITiese cases and those of the hairlees 
dogs forLibly call to m ud tt e fact that the two crders of 
mammals, namely tlie Edentata and Cetacea, ^tblch are 
the most abnor i A n their dermal covering, are likewise 




the most abnormal either by deficiency or redundacy of 
teeth " The assertion with regard to these orders is o»- 

" A renmrltabk woman ejthitited in London a few jears ago. 

" "Animak and Flanla under Domefltication," vol. it, p. 328, 
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tainly true, but it ahould be borne in mind at the same time 
that the armadillos, which are much more abnormal than 
are the American ant-eaters as regards their dermal cover- 
ing, in their dentition are less so. The Cape ant-eater, on 
the other hand, the Aard-vark (Orycteropns), has teeth 
formed on a type quite different from that existing in any- 
other mammal ; yet its hairy coat ia not known to eshibit 



any such strange peculiarity. Again, those remarkable 
scaly ant^atera of the Old World — the pangolins (Mania) 
— stand alone among mammals as regards their dermal cov- 
ering ; having been classed with lizards by early naturalists 
on account of their clothing; of scales, yet their mouth is 




like that of the hairy ant-eaters of the New World, On 
the other hand, the duck-hilled platypus of Australia (Orni- 
thorbynchus) is the only mammal which has teeth formed of 
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horn, yet its furry coat is normal and ordinary. Again, the 
Dugong and Manatee are dermuUy alike, yet extremely dif- 
ferent as regards the atructure and number of their teeth. 
The porcupine also, in spite of its enormous armature of 
quills, is furnished with as good a supply of teeth as are 
the hairy members of the same family, but not with a bet- 
ter one ; and in spite of the deficiency of ttieth in the hair- 
less dogs, no converse redundancy of teeth has, it is believed, 
been remarked in Angora cats and rabbits. To say the 
least, then, this law of correlation presents numerous and 
remarkable exceptions. 

To return, however, to the subject of bomologioal rela- 
tions ; it is surely inconceivable that indefinite variation 
with siirvival of the fittest can ever have built up these 
seriiil, bilateral, and vertical homologies, without the ac- 
tion of some special innate power or tendency so to buUd 
up, possessed by the organism itself in each case. By 
" special tendency ** is meant one the taws and conditions 
of which are as yet unknown, but which is analogous to the 
innate power and tendency possessed by crystals similarly, 
to build up certain peculiar and very definite forma. 

First, with regard to comparative anatomy. The cor- 
respondence between the thoracic and pelvic limbs is no- 
torious. Prof. Gegcnbaur has lately endeavored" to 
explain this resemblance by the derivation of each limb 
from a primitive form of fin. This fin is supposed to have 
had a marginal external (radial) series of cartilages, eacli 
of which supported a series of secondary cartilages, starting 
from the inner (ulnar) side of the distal part of the support- 
ing niarj^nal piece. The root marginal piece would 
become the humerus or femur, as the case might be : the 
second marginal piece, with the piece attached to the 
inner side of the distal end of the root marginal piece, would 
*" " Ueber daa tilicdmanssenskclet der Enalioanurier, Jeiiaischen Zeil- 
fclirift," Bd. y. Heft 8, Taf. liil 
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together form either the radius and ulna or the tibia aud 
fibula, and so on. 

Now there is little doubt (from a priori considerations) 
but that the special differentiation of the limb-bones of the 
higher Vertebrates has been evolved from anterior condi- 
tions existing in some fiah-Hke form or other. But the 
particular view advocated by the learned professor is open 
to criticism. Thus, it may be objected dgainst this view, 
first, that it takes no account of the radial ossicle which 
becomes so enormous in the mole ; secondly, that it does 
not explain the extra series of ossicles which are formed on 
the outer (radial or marginal) side of the paddte in the Ich- 
thyosaurus ; and thirdly, and most importantly, that even if 
this had been the way in which the Hmbs had been dif- 
ferentiated, it would not be at all inconsistent with the 
possession of an innate power of producing, and an innate 
tendency to produce siniilar and symmetrical homological 
resemblances. It would not be so because resemblances 
of the kind are found to eadst, which, on the Darwinian 
Uieory, must be subsequent and secondary, not primitive 
and ancestral. Thus we find in ammals of the eft kind 



(certain amphibians), in which the tarsus is cartilaginous, 
that the carpus is cartilaginous likewise. And we shall 

see in cases of disease and of malformation what a ten- 
dency there is to a similar affection of homologous parts. 
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In efts, na Prof. Giegenbaiir liiinself has pointed out," 
there is a striking correspondence between tbe bones or 
cartilages supporting the arrn, wrist, and fingers, and those 




sustaining the leg, ankle, and toes, with the exception 

that the toes exceed the fingers in number by one. 

Vol these animals are far from boinj' the root-forms from 




wliich all the Vertebrata have diverged, as is evidenced from 

the degree of specialization wliich their structure presents. 

" In his work od the CaqmB and Taraus. 
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If they have descended from such primitive forma as 
Prof. Gregenbaur imagiDes, then they have built up a sec- 
ondary serial homology — a repetition of similar modifica- 
tions — fully as remarkable as if it were primary. The Ple- 
siosauiia — those extinct marine reptiles of the Secondary 
period, with long necks, small Iieads, and paddle-like limbs 
— are of yet higher organization than are the efta and other 
Amphibia, Nevertheless they present us with a similarity 
of structure between the fore and hind limb, which is so 
great as almost to be identity. But the Amphibia and 
Plesiosauria, though not themselves primitive vertebrate 
types, may be thought by some to have derived their limb 
structure by direct descent from such. Tortoises, how- 
ever, must be admitted to be not only highly differentiated 
organisms, but to be far indeed removed from primeval 
vertebrate structure. Yet certain tortoises " (notably Che- 
lydra Temminckii) exhibit such a remarkable uniform 
ity in fore and hind limb structure {extending even up tu 
the proiimal ends of the humerus and femur) that it is 
impossible to doubt its independent development in these 

Again, in the Potto (Perodicticus) there ia an extra 
bone in the foot, situated in the transverse ligament enclos- 
ing the flexor tendons. It is noteworthy that in the hand 
of the same animal a serially homologous structure should 
also be developed," In the allied form called the slow 
lemur (Nycticebus) we have certain arrangements of the 
muscles and tendons of the hand which reproduce in great 
measure those of the foot, and vice versa." And in the 
Hyrax another myological resemblance appears." It is," 

" An excellent Bpecimea diaplttjing tliia rosemblance ia pwserred ia 
the Huseum of the Royal College of Surgeons. 
" Phil. TraDB., 1887, p. 353. 
** Pcoo. ZooL Soc, 1888, p. 2BB. 
»■ Ibid., p. 361. 
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however, needlesB to multiply instances which can easUy be 
produced in large numbers if required. 




Secondly, with regard to teratology, it is notorious that 
similar abnormalities are often found to coexist in both the 
pelvic and thoracic limbs. 
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M. Isidore Geoffroy St-Hilaire remarks," " L'anomalie 
Be rfipSte d'un membre thoracique au membre abdominal 
du mgme c9t^." And he afterward quotes Weitbrecht," 
wbo had " observ6 dans un cas Tabaence simultan^e aux 
deuK mains et aux deus pieds, de queJques doigts, de quel- 
ques metacarpieps et metatarsiens, enfin de quelques os du 
carpe et du tarse." 

Pro£ Burt G, Wilder, in his paper on extra digits," 
has recorded no less than twenty-four cases where such 
excess coexisted in both little fingers; also one case in 
which the right little finger and little toe were ao af- 
fected ; six in which it was both the little fingers and both 
the little toes ; and twenty-two other cases more or less 
the same, but in which the details were not accurately to 
be obtained. 

Mr. Darwin cites " a remarkable instance of what he i 
inclined to regard as the development in the foot of birds 
of a sort of representation of the wing-feathers of the hand. 
He says: "In several distinct breeds of the pigeon and 
fowl the legs and the two outer toes are heavily feathered, 
so that, in the trumpeter pigeon, they appear lite little 
wings. In the feather-legged bantam, the ' boots,' or 
feathers, whicb grow from the outside of the leg, and gen- 
erally from the two out«r toes, have, according to the ex- 
cellent authority of Mr. Hewitt, been seen to exceed the 
wing-feathers in length, and in one case were actually 
Tine and a half inches in length ! As Mr, Blyth has re- 
marked to me, these leg-feathers resemble the primary wing- 
feathers, and are totally unlike the fine down which naturally 
grows on the legs of some birds, such as grouse and owls. 

" " Hint. Qi^nfirale dps Aimmaliea," t. i., p. 228. Bniielles, 1837. 
" Nov. Comment. Petrop. I. ix., p. 2GB. 

" Read on June 3, 1808, before tho Maasachneetts Medical Souietj. 
See vol iu, No. 3, 

" " Aouoalf and FlujU uader Domeati cation," toL IL, p. 3SS. 
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HcDce it may be suspected that excess of food has Erst 
given redundancy to the plumage, and then that the law 
of homologous vtiriation has led to the development of 
feathers on the legs, in a position corresponding with those 
on the wing, namely, on the outside of the tarsi and toes, 
I am strengthened in thia belief by the following curious 
case of correlation, which for a long time seemed to me 
■ utterly iqexplicable — namely, that in pigeons of any breed, 
if the legs are feathered, the two outer toes are partially 
connected by skin. These two outer toes correspond with 
our third and fourth toes. Now, in the wing of the pigeon, 
or any other bird, the first and fifth digila are wholly abort- 
ed ; the second is rudimentary, and carries the so-called 
'bastard wing;' while the third and fourth digits are 
completely united and enclosed by skin, together forming 
the extremity of the wing. So that in feather -footed 
pigeons not only does the exterior surface support a row 
of long feathers like wing-feathers, but the very same 
digits which in the wing are completely united by skin be- 
come partially united by skin ia the feet ; and thus, by the 
law of the correlated variation of homologoua parts, we 
can understand the curious connection of feathered legs 
and membrane between the outer toes," 

Irregularities in the circulating system are far from un- 
common, and sometimes illustrate this homological ten- 
dency. My friend and colleague Mr. George G. Gascoyen, 
assistant surgeon at St. Mary's Hospital, has supplied me 
with two instances of symmetrical affections which have 
oome under his observation. 

In the first of these the brachial artery bifurcated al- 
most at its origin, the two halves reuniting at the elbow- 
joint, and then dividing into the radial and ulnar art:eriea 
in the usual manner. lu the second case an aberrant ar- 
tery was given off from the radial side of the brachial 
artery, again almost at its origin. This aberrant artery 
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anastomosed below the elbow-joint witb tbe radial side 
of the radial artery. In eacli of these cases the right and 
left sides varied in precisely the same manner. 

Thirdly, as to patliology. Mr. James Paget,'" speahiug 
of symmetrical diseases, says ; " A certain morbid change 
of structure on one side of the body is repeated in the 
exactly corresponding part of the other side." He then 
quotes and figures a diseased lion's pelvis from the College 
of Surgeons Museum, and says of it: "Multiform as the 
pattern is in which the new bone, the product of some dis- 
ease comparable with a human rheumatism, is deposited — 
a pattern more complex and irregular than the spots upon 
a map — there is not one spot or line on one side which b 
not represented, as exactly as it would be in a mirror, ou 
the other. The likeness Las more than daguerreotype ex- 
ttctneaa." He goes on to observe ; " I need not describe 
many examples of such diseases. Any outrpatients' room 
■will furnish abundant instances of exact symmetry In tho 
eruptions of eczema, lepra, and psoriasis ; in the deformi- 
ties of chronic rheumatism, the paralysis from lead ; in the 
eruptions excited by iodide of potassium or copaiba. And 
any large museum will contain examples of equal symme- 
try in syphilitic ulcerations of the skull ; in rheumatic and 
eyphilitio deposits on thetibite and other bones; in all the 
efiects of chronic rheumatic arthritis, whether in tho bones, 
the ligamenta, or the cartilages ; in the fatty and earthy de- 
posits in the coats of art«riea." " 

He also considered it to be proved that, " next to the 
parts which are symmetrically placed, none are so nearly 
identical in composition as tJiose which are homologous. 
For example, the backs of the hands and of the feet, or the 
palms and soles, are often not only symmetrically, but simi- 
larly, affected with psoriasis. So are the elbows and the 
*" "Lectures on Surgical Pithology," 1863, toL i,, p. 18. 
■' tbid^ p. 22. 
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knees ; and f imilar portions of the tbigfas and the Sims tt 
be found affected with icthjosis. Soioetimea also b] 
of &ttr and caitLj depooltA in tlie arteries occur, in * 
exact aimilarit^ is abowD in tbe plan, thougli not to t 
gr*K, with which the disease affects seferally tbe bm 
and femonl, tbe radial aud peruneal, the idnar an 
terior til>iiU arteries," 

I>r. WiHiam Budd " pves numerouB instances o 
metry in disease, both lateral and seriaL TTma, i 
others, we have one case (William Godfrey), in v 
hunils and feet were distorted. "TTie dist(Htioa t 
right hand is greater than that of the left, of the ti 
greater than that of the left foot." In another f 
Alford) lepra affected the eitensor surfaces of the ti 
and pelvic limbs. Again, in the case of skin-diseaa 
trated in Plate m, "The analogy between the elbows i| 
knees is clearly expressed in the fact that these were 1 
only parts affected with the disease." " 

Prof. Burt Wilder,** in his paper on " Pathological % 
larjties," Btrongly supports the philosophical imp< 
of these peculiar relations, adding arguments in i 
auten>poaterior homologies, which it is here i 
to discuss, enough having been said, it is believed, fa 
onghly demonstrate the existence of these deep i 
relations which are named lateral and serial horaolc 

What explanation can be offered of these pher 
To say that they exhibit a "nutritional relation" brotq 
about by a " balancing of forces" is merely to give a n 
denomination to the unexplained fact. The changes fl 
o/"coMr«e, brought about by a "nutritional" prooesa, t 

"See " Mediuo-Chirurgieal Trtt 

MrltB), 1B43, p. ion, PL in. 

" Hod.-Cbirarg. Trara, toL xit. (or vii. of 2d scries), 1B42, p. IM 
** See Boilon Medical and SiByital Jonnutl for April 5, 186^ 4 

IxxiT., p. 189. 
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the Bjfmmetry ia undoubtedly tlie result of a " balance 
of forces," but to say so is a truism. The question is, Wbat 
is ilie cause of this "nutritional balancing?" It is here 
contended that it must be due to an internal cause which 
at present science is utterly incompetent to explain. It is 
an internal property possessed by each living organic whole 
as well as by each non-living crystalline mass, and that there 
is such internal power or tendency, wh icb may be spoken of 
as a " polarity," seems to be demonstrated by the instances 
above given, which can easily be multiplied indefinitely, 
Mr. Herbert Spencer "(speaking of the reproduction, by 
budding, of a Begoiiia-leaf) recognizes a power of the kind. 
He sayB, " We have, therefore, no alternative but to eay 
that the Uviflg particles composing one of these fragments 
have an innate tendency to arrange themselves into the 
shape of the organism to which they belong. We must in- 
fer that a plant or animal of any species is made up of 
special units, in all of which there dwells the intrinnio apti- 
tude to aggregate into the form of that species; just as, in 
the atoms of a salt, there dwells the intrinsic aptitude to 
crystallize in a particular way. It seems difficult to conceive 
that this can be so ; but we see that it is so." .... " For 
tJiis property there is no fit term. If we accept the word 
polarity as a name for the force by which inorganic units are 
aggregated into a form peculiar to them, we may apply this 
word to the analogous force displayed by organic limits." 

Dr. JefFriea Wyman," in his paper on the " Symmetry 
and Homology of Limbs," bas a distinct chapter on the 
" Analogy between Symmetry and Polarity," illustrating it 
by the effects of magnets on " particles in a polar con- 

" "Principles of Biology," vol L, p. 180. 

•• Bfio the " Proocediuga of the BoBtoD Socictj of Natural HiBtorj," 
voL zl., Junee, 186T. 
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Mr. J, J. Murpby, after noticing " the power which crys- 
tals have t^ repair itijuriea inflicted on them and tbc modifi- 
cations they undergo through the iufluonce of the medium 
iu which they may be formed, goes on to say : " " It needs no 
]iroof that in the case of spheres and crystals the forms and 
the structures are the effect, and not tlie cause, of the form- 
ative principles. Attraction, whether gravitative or cap- 
illary, produces the spherical form ; the spherical form does 
not produce attraction. And crystalline polarities produce 
crystalline structure and form ; crystalline structure and 
form do not produce crystalline polarities, The same is not 
quite so evident of organic forms, but it ie equally true of 
them also." .... " It is not conceivable that the micro- 
scope should reveal pecuharitiea of structure corresponding 
to peculiarities of habitual tendency in the embryo, which at 
its first formation has no structure whatever ;" '* and ho adds 
that " there is something quite inscrutable and mysterious " 
in the formation of a new individual from the germinal mat- 
ter of the embryo. In another place " he says : " We know 
that in crystals, notwithstanding the variability of form 
within the limits of the same species, there are definite and 
very peculiar formative laws, which cannot possibly depend 
on any thing like organic functions, because crystals have 
no such functions ; and it ought not to surprise us if there 
are similar formative or morphological Jaws among organ- 
isms which, like the formative laws of crystallization, can- 
not be referred to any relation of form or structure to func- 
tion. Especially, I think is this true of the lowest organ- 
isms, many of which show great beauty of form, of a kind that 
appears to be altogether due to symmetry of growth ; as 
the beautiful star-like rayed forms of the acanthometrce, 
which are low animal organisms not very different from the 
Foraminifera." Their " definiteness of form does not appear 

" "Habil nnd Inlelligeno 

" Ibid., p. 170. 
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to be aeconipaoied by any corresponding differentiation of 
function between different parts; and, so far as I can see, 
the beautiful regularity and symmetry of their radiated 
forms are altogether due to unknown laws of eyinmetry of 
growth, just like the equally beautiful and somewhat similar 
forma of the compound aix-rayed, star-shaped crystals of 
snow," 

Altogether, then, it appears that each organism has an 
innate tendency to develop in a, symmetrical manner, and 
that this tendency is controlled and subordinated by the 
action of external conditions, and not that this symmetry is 
superinduced only a6 extemo. In fact, that each organism 
has its own internal and special laws of growth and devel- 
opment. 

I^ then, it is still necessary to conceive an internal law 
or "substantial form," moulding each organic being," and 
directing its development as a crystal is built up, only in 
an indefinitely more complex manner, it ia congruous to im- 
agine the existence of some internal law accounting at the 
same time for specific divergence as well as for specific 
identity, 

A principle regulating the successive evolution of differ- 
ent organic forms is not one whit more mysterious than is 
the mysterious power by which a particle of structureless 
sarcode develops successively into an egg, a grub, a chrysalis, 
a butterfly, when all the conditions, cosmical, physical, 
chemical, and vital, are supplied, which are the requisite 
accompaniments to determine such evolution, 

" It 19 hardi; necessary to snj that the author does not mean that 
there is, in addition to a real objective crystal, another real, objective 
Beparkilc thing beaide it, namely the "force" directing it. All that ia 
meant ia thai the action of the cryatnl in crystallizing must be ideallg 
BEparalcd from the crystal iteelf, not that it ia rsidlj/ aeparnle. 
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CHAPTER IX. 

EVOLUTION AND ETHICS. 

The Origin <3/t Morab an Inqoiiy not forei^ to tho Subject of this Book. — ^Modern 
UUlitarian Viow as to that Origin.-'Mr. Darwin's Speculation as to the Origin 
of the Abhorrence of Incest— <}ause assigned by him insuificient-'Care of the 
Aged and Infirm opposed by ^Natural Selection;" also Self-abnegation and 
Asceticism.— Distinctness of the Ideas '' Right '' and "^ Useflil.''— Mr. J<riu] Stuart 
MilL^Insu£3ciency of "Natural Selection" to account for the Origin of the 
Distinction between Duty and Profit— Distinction of Moral Acts into "Mate- 
rial" and " Formal."-'No Ground for believing that Formal Morality exists in 
Brutes.^Evidence that it does exist in Savages.— Facility with which Savages 
may be misunderstood.— Objections as to Diversity of Customs.-^Mr. Hutton^s 
Beview of Mr. Herbert Spencer.— Anticipatory OhaiBcter of Morals.— Sir John 
Lubbock's Explanation.— Summary and Conclusion. 

Any inquiry into the origin of the notion of " morality ^ 
— the conception of " right " — may, perhaps, be considered 
as somewhat remote from the question of the Genesis of 
Species ; the more so, since Mr. Darwin, at one time, dis- 
claimed any pretension to explain the origin of the higher 
psychical phenomena of man. His disciples, however, were 
never equally reticent, and indeed he himself is now not 
only about to produce a work on man (in which this question 
must be considered), but he has distinctly announced the 
extension of the appHcation of his theory to the very phe- 
nomena in question. He says : * "In the distant future I 
see open fields for far more important researches. Psy- 
chology will be based on a new foundation, that of the 
necessary acquirement of each mental power and capacity 
by gradation. Light will be thrown on the origin of man 

> ** Origin of Species," 6th edit., 1869, p. 677. 
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and hiB hiatoiy." It may not be amiaa then to glance 
slightly at the question, so much disputed, concerning the 
origin of ethical conceptions and its bearing on the theory 
of " Natural Selection." 

The foUowers of Mr. John Stuart Mill, of Mr. Herbert 
Speucer, and apparently, also, of Mr, Da.rwin, assert that 
iu spite of the great present difference between the ideas 
" useful " and " rigbt," yet that they are, nevertheless, one 
in origin, and that that origin consisted ultimately of pleas- 
urable and painful sensations. 

They say that " Natural Selection " has evolved moral 
conceptions from perceptions of what was useful, i e., pleas- 
urable, by having through long ages preserved a predomi- 
nating number of those individuals who have had a natural 
and spontaneous liking for practices and habits of mind 
useful to the raoe, and that the same power has destroyed 
a predominating number of those individuals who possessed 
a marked tendency to contrary practices. Tlie descend- 
ants of individuals so preserved have, they say, come to 
inherit such a liking and such useful habits of mind, and 
that at last (finding this inherited tendency thus existing 
in themselves, distinct from their tendency to conscious self- 
gratification) they have become apt to regard it as funda- 
mentally distinct, innate, and independent of all experience. 
In fact, according to this school, the idea of " right " is 
only the result of the gradual accretion of useful predilec- 
tions which, from time to time, arose in a series of ances- 
tors naturally selected. In tliis way, "morality " is, as it 
were, the congealed past' experience of the race, and 
" virtue " becomes no more than a sort of " retrieving," 
which the thus improved human animal practises by a per- 
fected and inherited habit, regardless of self-gratification, 
just as the brute animal has acquired the habit of seeking 
prey and bringing it to his master, instead of devouring it 
liimscl£ 
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Though Mr. Darwin has not as yet expressly advocated 
this view, yet some remarks made by him appear to show 
his disposition to sympathize witL it. Thus in his work 
on " Animals and Plants under Domeatication," ' he asserts 
that " the savages of Australia and South America hold the 
crime of incest in abhorrence ; " but he considers that this 
abhorreoce has proliably arisen by "Natural Selection," 
the ill effects of close interbreeding causing the less numer- 
ous and less healthy ofibpritig of incestuous unions to dia- 
appear by degrees, in favor of the descendants (greater 
both in number and strength) or individuals who naturally, 
from some cause or other, as lie suggests, preferred to mate 
with strangers rather than with close blood-relations; this 
preference being transmitted and becoming thus instinc- 
tive, or habitual, ia remote descendants, 

But on Mr, Darwin's own ground, it may be objected 
that this notion fails to account for " abhorrence " and 
" moral reprobation ; " for, as no stream can rise higher 
than its source, the original " slight feeling " which waa 
us^ul would have been perpetuated, but would never have 
been augmented beyond the degree reqiusite to insure this 
beneficial preference, and therefore would not certainly 
have become magnified into " abhorrence." It will not do 
to assume that the union of males and females, each pos- 
sessing the required " slight feeling," must give rise to off- 
spring with an intensified feeling of the same kindj for, 
apart from reversion, Mr. Darwin has called attention to 
the unexpected modifications which sometimes result from 
the union of similarly constituted parents. Thus, for ex- 
ample, be tells us:' "If two top-knotted canaries are 
matclied, the young, instead of having very fine top-knots, 
are generally bald." From examples of this kind, it is fair, 
on Darwinian principles, to infer that the union of parents 
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who possessed a similar iflherited avetaion mig-ht result in 
phenomena quite other than the augmentation of such 
aversion, even if the two aversions should be altogether 
similar ; while, very probably, they might be so different in 
their nature as to tend to neutralize each other. Besides, 
the union of parents so similarly emotional, would be rare 
indeed among savages, where marriages would be owing to 
almost any thing rather than to congeniality of mind be- 
tween the spouses. Mr. Wallace tells us,' that they choose 
their wives for " rude health and physical beauty," and 
this is just what might be naturally supposed. Again, we 
must bear in mind the necessity there is that many indi- 
viduals should be similarly and simultaneously affected 
with this aversion from consanguineous unions ; as we 
have seen in the second chapter, how infallibly variations 
presented by only a few individuals, tend to be eliminated 
bj mere force of numbers. Mr. Darwin indeed would 
throw back this aversion, if possible, to a pre-human period ; 
since he speculates as to whether the gorillas or orange 
utans, in effecting their matrimonial relations, show any 
tendency to respect the prohibited degrees of affinity,* 
No titUe of evidence, however, has yet been adduced point- 
ing in any such direction, though surely if it were of such 
importance and efficiency as to result (through the aid of 
" Natural Selection " alone) in that " abhorrence " before 
spoken of, we might expect to be able to detect unmistak- 
able evidence of its incipient stages. On the contrary, as 
regards the ordinary apes (for with regard to the highest 
there is no evidence of the kind) as we see thet 
finement, it would be difGcult to name any animah 
atricted, by even a generic bar, in the gratification of th«^ 
sexual instinct. And although the conditions under whicltl 
they have been observed are abnormal, yet these areT 

* '■ Natural Seleetion," p. 3fl0. 

' " Animals and PlaotB uader DomeBtiimtioii," vol ii 
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liardly the aiitmiUs to present us in a state of nature, with 
an BxtraordiDAiy and exceptional soositiveoess in such 
matters. 

To take an altogether difierent case. Care of, and ten' 
demess toward, the uged and iulirm are actions on all hands 
admitted to be " right ; " but it is diifioult to see how such 
actions could ever have been so useful to a community as 
to have been seized on and developed by the exclusive ac- 
tion of the law of the "survival of the fittest," On the 
contrary, it seems probable that on strict utilitarian princi- 
ples the rigid political economy of Tierra del Fuego would 
have been eminently favored and diffused by the impartial 
action of "Natural Selection" alone. By the rigid politi- 
«il economy referred to, is meant tliftt destruction and utili- 
zation of " useless mouths " which Mr, Darwin himself de- 
scribes-in his highly interesting " Journal of Eeacarches." ' 
He says : " It is certainly true, that when pressed in win- 
ter by hunger, they kill and devour their old women before 
they kill their dogs. The boy being asked why they 
did this, answered : 'Doggies catch otters, old woman no.' 
They often run away into the mountains, but they are pur- 
sued by the men and brought back to the slaughter-house 
at their own firesides." Mr. Edward Bartlett, who has 
recently returned from the Amazons, reports that at one 
Indian village where the cholera made its appearance, the 
whole population immediately dispersed into the woods, 
leaving the sick to perish uncared for and alone. Now, had 
the Indians remained, undoubtedly far more would have 
died; as doubtless, in Tierra del Fuego, the destruction of 
the comparatively useless old women has often l>een the 
means of preserving the healthy and reproductive young. 
Such acts surely must be greatly favored by the stern and 
unrelenting action of exclusive " Natural Selection." 

In the same way that admiration which all feel for acts 
• See 2d edit., vol L, p. 214. 
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of self-denial done for the good of others, and tending even 
toward the destruction of the actor, could hardly be ac- 
counted for on Darwinian principles alone ; for self-immo- 
latorB must but rarely leave direct descendants, while the 
community they benefit must by their destruction tend, so 
far, to morally deteriorate. But devotion to others of the 
same community is by no means <iU that bus to be account- 
ed for. Devotion to the whole human race, and devotion 
to God — in the form of asceticism — have been and are very 
generally recognized as "good;" and the author contends 
that it is simply impossible to conceive that such ideas and 
sanctions should have been developed by " Natural Selec- 
tion " alone, from only that degree of unselfishness neocs- 
BBiy for the preservation of brutally barbarous communities 
in the struggle for life. That degree of unselfishness once 
attained, further improvement would be checked by the 
mutual opposition of diverging moral tendencies and spon- 
taneous variations in all directions. Added to which, we 
have the principle of reversion and atavism, tending power- 
fully to restore and reproduce the more degraded anterior 
condition whence the later and better state painfully 



Vety few, however, dispute the complete distinctness, 
here and now, of the ideas of "duty" and " interest," what- 
ever may have been the origin of those ideas. No one pre- 
tends that ingratitude may, in any past abyss of time, have 
been a virtue, or that it may be such now in Arcturus or 
the Pleiades. Indeed, a certain eminent writer of the utili- 
tarian school of ethics has amusingly and very instructively 
shown how radically distinct even in his own mind are the 
two ideas which he nevertheless endeavors to identify. Mr. 
John Stuart Mill, in his examination of "Sir William Ham- 
ilton's Philosophy," says:' if "I am informed that the 
world is ruled by a. Being whose attributes are infinite, but 
"> Page IDS. 
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what they are we cannot leam, nor what the principles of 
his government, except that ' the highest human morality 
which we are capable of conceiving ' does not sanction them ; 
convince me of it, and I will bear my fate as I may. But 
when I am told that I must believe this, and at the same 
time call this being by the names which express and affirm 
the highest human morality, I say in plain terms tiiat I will 
not. Whatever power such a being may have over me, 
there is one thing wltich he shall not do: be shall not com- 
pel me to worship him. I will call no being good, who is 
not what I mean when I apply that epithet to my feltow- 
creatures ; and if such a being can sentence me to bell for 
□ot so calling him, to bell I will go." 

This is unquestionably an admirable sentiment on the 
part of Mr, Mill (with which every absolute moralist will 
agree), but it contains a, complete refutation of liis own po- 
sition, and is a capital instance ' of the vigorous life of 
moral intuition in one who proiesses to have eliminated any 
fundamental distinction between the " right " and the " ex- 
pedieut," For if an action is morally good, and to be done, 
merely in proportion to the amount of pleasure it secures, 
and morally bad and to bo avoided as tending to misa-y, 
and if it could be proved that by calling God good — 
whether He is so or not, in our sense of the term — we could 
secure a maximum of pleasure, and by refusing to do so we 
should incur endless torment, clearly, on utihtariaii princi- 
ples, the flattery would be good. 

Mr. Mill, of course, must also mean that, in the matter 
in question, all men would do well to act with him. There- 
fore, ho must mean that it would be well for all to accept 
(on the hypothesis above given) infinite and final misery 
for all as the result of the pursuit of happiness as the only 
end. 

' I liBTe not the merit of haTing notioed this inaanBiateno; ; it was 
pointed out to mo by mj friend the Ber. W. W. BoberU. 



It must be recollected that in consenting to worship 
this unholy God, Mr. Mill is not asked to do harm to bis 
neighbor, so that his refusal reposes simply on his percep- 
tion of the immorality of the requisition. It is also note- 
worthy that an omnipotent Deity is supposed incapable of 
altering Mr. Mill's mind and moral perceptions. 

Mr. Mill's decision is right, but it is difficult indeed to 
see how, without the recognition of an " absolute morality," 
he can justify so utt«r and final an abandonment of all util- 
ity in favor of a clear and distinct moral perception. 

These two ideas, the " right " and tbe " useful," being 
so distinct here and now, a greater difficulty meets us with 
regard to their origin from some common source, than met 
us before when considering the first beginnings of certain 
bodily structures. For the distinction between the " right " 
and the " useful " is so fundamental and essential that not 
only does the idea of benefit not enter into the idea of duty, 
but we sec that the very fact of an act not being beneficial 
to us makes it the more praiseworthy, while gain tends to 
diminish the merit of an action. Yet this idea, "right," 
thus excluding, aa it does, all reference to utility or plet 
lire, has ueverthelesa to be constructed and evolved from 
utility and pleasiu*, and ultimately from pleasurable t 
tions, if we are to accept pure Darwinianism : if we are to 
accept, that is, the evolution of man's psychical nature and 
highest powers by the exclusive action of " Natural Selec- 
tion," from such faculties as are possessed by brutes ; in other 
words, if we are to believe that the conceptions of tbe high- 
est human morality arose through minute and fortuitous 
variations of brutal desires and appetites in all conceivable 
directions. 

It is here contended, on the other hand, that no conser- 
vation of any such variations could ever have given rise to 
the faint«st beginning of any such moral perceptions ; that 
by " Natimil Selection " alone the ma-TiraJiatjustitia, ruat 
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ccelum could never hflve been excogitated, still less have 
have found a wide-spread acceptance ; that it is impotent 
to suggest even an approach toward an explanation of the 
^rat beginning of the idea of " right," It need hardly be 
remarked that acts may be distinguished not only as 
pleasurable, useful, or beautiful, but also as good in two 
different senaes : (1) materiitUy moral acts, and (2) acta 
which KTQ /orTnaUy mora!. The first are acts good in them- 
selves, as actg, apart from any intention of the agent which 
may or may not have been directed toward " right," The 
second are acts which are good not only in themselves, as 
acts, but also in the deliberate intention of the agent who 
recognizes his actions as being " right," Thus acta may be 
mtiteriaUy moral or immoral, in a very high degree, with- 
out being in the least /on«(t^^y so. For example, a person 
may tend and minister to a sick man with scrupulous care 
and exftctuesB, having in view all the time nothing but the 
future reception of a good legacy. Another may, in the 
dark, shoot his own father, taking him to be an assassin, 
and so commit what is materially an act of parricide, though 
formally it is only an act of self-defence of more or less 
culpable rashness. A woman may innocently, because 
ignorantly, marry a married man, and so commit a materiai 
act of adultery. She may discover the facts, and persist^ 
and so make her aotf&rmal also. 

Actions of brutes, such as those of the bee, the ant, ox 
the beaver, however materially good as regards their rela- 
lationa to the community to which such animals belong, are 
absolutely destitute of the most incipient degree of real, i, e,, 
formal " goodness," because unaccompanied by mental acts 
of conscious will directed toward the fulfilment of duty. 
Apology is due for thus stating so elementary a distinction, 
but the statement is not superfluous, for confusion of thought, 
resulting from confounding together these very distinct 
things, is unfortunately far from uncommon. 
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Thus some Darwinians assert that the germs of morality 
eicist iu brutes, and we liave ueen that Mr. Damin himeelf 
speculates on the subject as regards the highest apes. It 
may safely be affirmed, however, that there is no trace in 
brutes of any action simulating morahty which are not ex- 
plicable by the fear of punishment, by the hope of pleasure, 
or by personal affectiou. No sign of moral reprobation is 
given by any brute, and yet had such existed in germ through 
Darwinian abysses of past time, some evidence of its existr 
cnce must surely have been rendered perceptible through 
" survival of the fittest" in other forms besides man, if that 
" survival " has alone and exclusively produced it in him. 

Abundant examples may, indeed, be brought forward 
of useful acts wliich simulate morality, such as parental 
oare of the young, etc. But did the most undeviating habits 
guide all brutes in such matters, were even aged and hifirm 
members of a community of insects or birds carefully tended 
by young which benefited by their experience, such acta 
would not indicate even the faintest rudiment of real, i, e., 
formal, morality. "Natural Selection" would, of course, 
often lead to the prevalence of acts beneficial to s 
nity, and to acts materiaUy good ; but unless they can be 
ehown to be formaMy so, they ore not in the least to the 
point, they do not offer any explanation of the origin of an 
altogether new and fundamentally different motive and con- 
ception. 

It is interesting, on the other hand, to note Mr. Darwin's 
statemenf as to the existence of a distinct moral feeling, 
even in, perhaps, the very lowest and most degraded of all 
the human races known to us. Thus in tiie same " Journal 
of Researches " ' before quoted, bearing witness to the exist- 
ence of moral reprobation on the part of the Fuegians, he 
says : " The nearest approach to religious feeling which I 
heard of was shown by York Minster (a Fuegian so named), 
• Vol. L, p. ai6. 
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who, when Mr. Bynoe shot 8i>me very fine duckliugs as 
specinieDs, declared in the most solemn mamier, ' Oh, Mr, 
Bynoe, much rain, snow, blow much.' This was evidently 
B. retributive punishment for wasting human food,^' 

Mr. Wallace gives the most interesting testimony, in hia 
" Malay Archipelago," to the existence of a very distinct, 
and in some instances highly-developed moral sense in the 
natives witli whom he came in contact. In one case," a 
Papuan, who had been paid in advance for bird-skins, and 
who had not been able to fulfil his contract before Mr. Wal- 
lace was on the point of starting, " came running down after 
u3 holding up a bird, and saying with great satisfaction, 
* Now I owe yon nothing ! ' " And this though be could 
have withheld payment with complete impunity. 

Mr. Wallace's observations and opinions on this head 
seem hardly to meet with due appreciation in Sir John Lub- 
bock's recent work on Primitive Man." But considering the 
acute poweta of observation and the industry of Mr. Wal- 
lace, and especially considering the years he passed in fa* 
miliar and uninterrupted intereom^e with natives, his opin- 
ion and testimony should surely carry with it great weight 
He has informed the author that he found a strongly-marked 
and widely-diffused modesty, in sexual matters, among all 
the tribes with which he came in contact. In the same way 
Mr. Bonwick, in his work on the Tasmanians, testifies to 
the modesty exhibited by the naked females of that race, 
who by the decorum of their postures gave evidence of the 
possession in germ of what under circumstances would be- 
come the highest chastity and refinement. 

Hasty and incomplete observations and inductions are 
prejudicial enough to physical science, but when their efiect 
is to degrade untruthfully onr common humanity, there is 

" " Malay Arcliipelago," vol. ii., p. 365. 

" "The Origin of CiviliiBtiou and the Primitive Condition of Man," 
p. 261. Longtnana, 1870. 
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an additional motive to regret them. A hurried visit to a 
tribe, whose language, traditions, and customs aj^ unkuown, 
is sometimes deemed sufficient for " smart "remarks as to 
" ape characters," etc., which are as untrue as irrelevant. It 
sliould not be forgotten how extremely difficult it is to enter 
into the ideas and feelings of an alien race. If iu the iiin&- 
tccnth century a French theatrical audience can witness 
■with acquiescent approval, as a type of English manners 
and ideas, the representation of a marquis who sells his wife 
at Smithfield, etc. et«., it is surely no wonder if the ideas 
of a tribe of newly-visited savages should be more or less 
misunderstood. To enter into auch ideas requires long and 
familiar intimacy, like that experienced by the explorer of 
the Malay Archipelago. From him, and others, we have 
abundant evidence that moral ideas exist at least in germ, 
in savage races- of men, while they sometimes attain even 
a highly-developed state. No amount of evidence as to acta 
of moral depravity is to the point, as the object here aimed 
at is to establish that moral intuitions exisl in savages, not 
that their actions are good. 

Objections, however, are sometimes drawn from the 
different notions aa to the moral value of certain acta, enter- 
tained by men of various countries or of different epochs ; 
also from the difficulty of knowing what particular actions 
in certain cases are the right ones, and from the effects 
which prejudice, interest, passion, habit, or even, indirectly, 
physical conditions, may have upon our moral perceptions. 
Thus Sir John Lubbock speaks " of certain Feejeeans, who, 
according to the testimony of Mr, Hunt," have the custom 
of piously choking their parents under eertain circum- 
stances, in order to insure their happiness in a future life. 
Should any one take such facta as telling agaifist the belief 
in an absolute morality, he woiJd show a complete misap- 

" "Priniitiye Maii," p. 348. 

" "Pyi uid the FijiaDB," tqI. L, p. 183. 
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prehension of the point in dispute ; for such facts teU in 
/avor of it. 

Were it asserted that man poaaessea a distinct innate 
power and faoulty by wiiich he is made intuitively aware 
what acta considered in and by themselves are right and 
what wrong — an infallible and universal internal code — 
the illustration would be to the point. But all thut need 
be contended for is that the intellect perceives not only 
truth, but also a quality of "higher" which ought to be 
followed, and of " lower " which ought to be avoided ; 
when two lines of conduct are presented to the will for 
choice, the intellect ho acting being the conscience. 

Tbis has been well put by Mr. James Martineau in his 
excellent esBa,y on Wheweil's Morality. He says: " "If 
moral good were a quality resident in each action, as 
whiteness in snow, or sweetness in fruits ; and if the moral 
faculty was our appointed instrument for detecting its 
presence; many consequences would ensue which are at 
variance with fact. The wide range of differences observ- 
able in the ethical judgments of men would not esist ; and 
even if they did, could no more be reduced and modified 
by discussion than constitutional differences of hearing or 
of vision. And, as the quality of moral good either must 
or must not esist in every important operation of the will, 
we should diacem its presence or absence separately in 
each ; and even though we never had the conception of 
more than one insulated action, we should be able to 
pronounce upon its character. This, however, we have 
plainly no power to do. Every moral judgment is rela- 
tive, and involves a comparison of two terms. When we 
praise what has been done, it is with the coexistent con- 
ception of something ehe that might have been done; 
and when we resolve on a course as right, it is to the 
exclusion of some other that is wrong. This fact, that 
'* "EsMji," Seoond Series, toL IL, p. 13. 
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every ethical decision ie in truth b preference, an election 
of one act as higher than another, appears of fundamental 
importance in the analysis of the moral sentiments." 

From thia point of view it is plain how trifling are 
arguments drawn from the acts of a savage, since an action J 
highly immoral in us might be one exceedingly TirtuoiH 
in him — being the highest presented to his choice ill \ 
his degraded intellectual condition and peculiar circuni- 
Btances. 

It need only be contended, then, that there is a 
perception of " right " incapable of further analysis ; not 
that there is any infallible internal guide aa to all the 
complex actions which present themselves for choice. The 
principle is given in our nature, the application of tlia 
principle is the result of a thousand educational influences. 
It is no wonder, then, that, in complejc "cases of 
conscience," it is sometimes a matter of exceeding difficulty 
to determine which of two courses of action is the less 
objectionable. This no more invalidates the truth of 
moral principles than does the difficulty of a mathematical 
problem cast doubt on mathematical principles. Habit, 
education, and intellectual gifts, facilitate the correct appli- 
cation of both. 

Again, if our moral insight \& intensified or blunted by 
our habitual wishes, or, indirectly, by our physical condition, 
the same may be said of our perception of the true relar 
tions of physical facts one to another. An eager wish for 
mamitge has led many a man to exaggerate the powers 
of a limited income, and a fit of dyspepsia has given 
an unreasonably gloomy aspect to more than one balance- 
Considering that moral intuitions have to do with 
insensible matters, they cannot be expected to be more 
clear than the perception of physical iiicts. And if the 
latter perceptions may be influenced by vohtion, desire, or 



316 



THE GENESIS OP SPECIES. 



[CBi 



healtb, our moral views may also be expected to be so 
iuflueoced, and this in a higher degree becaufie they so 
often run counter to our desires. A bottle or two of wine 
may make a sensible object appear double ; what wonder, 
then, if our moral perceptions are eometimes warped and 
distorted by such powerful agencies as an evil education or 
an habitual absence of seK-restraint. In neither case does 
occasional distortion invalidate the aocuracy of normal and 
habitual perception. 

The distinctness here and now of the ideas of " right " 
and " useful " is, however, as before said, fully conceded by 
Mr. Herbert Spencer, although he contends that these con- 
ceptions are one in root and origin. 

His utilitarian Cienesis of Morals, however, has been 
recently combated by Mr. Richard Holt Hutton, in a paper 
which appeared in MacmiUan^a Magazine," 

This writer aptly objects an argumentunt ad homintr/if 
applying to morals tlie same argument that has been ap- 
plied in this work to our sense of musical harmony, and 
by Mr. '^''allace to the vocal organs of man, 

Mr, Herbert Spencer's notions on the subject are thus 
expressed by himself: "To make my position fully undei^ 
stood, it seems needful to add that, corresponding to the 
fundamental propositions of a developed moral science, 
there have been, and still are, developing in the race certain 
fundamental intuitions ; and that, though these moral intui- 
tions are the result of accumulated experiences of utility 
gradually organized and inherited, they have come to be 
quite independent of conscious experience. Just in the 
same way that I believe the intuition of space possessed by 
any living individual to have arisen from organized and 
consolidated experiences of all antecedent individuals, who 
bequeathed to him their slowly-developed nervous organi- 
zations; just as I believe that this intuition, requiring only 
"' See No. 117, July, 1869, p. 272. 
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to be made derinite and complete by personal experiences, 
has practicaUy become a form of thought quite independent 
of experience ; — so do I believe tliat the experiences of 
utility, organized and consolidated through, all past gen- 
erations of the human race, have been producing corre- 
sponding nervous modifications which, by continued trans- 
missions and accumulation, have become iu us certain 
faculties of moral intuition, active emotions responding to 
right and wrong conduct, which have no apparent basis in 
the individual experiences of utility. I also hold that, just 
as the space intuition responds tn the exact demonstrations 
of geometry, and baa its rough conclusions interpreted and 
verified by them, so will moral intuitions resjiond to the 
demonstrations of moral science, and will have their rough 
conclusions interpreted and verified by them," 

Against this view of Mr, Herbert Spencer, Mr. Huttoa 
objects : " 1. That even as regards Mr. Spencer's illustra- 
tion from geometrical intuitions, his process would be f 
totally inadequate, since you could not deduce the necea- i 
sary space intuition of which he speaks from any possible 
accumulations of familiarity with space relations. . . . We 
cannot iriherit more than than our fathers had: no amount 
of experience of facts, however universal, can give rise to 
that particular characteristic of intuitions and a prion 
ideas, which compels us to deny the possibility that in any 
other world, however otherwise different, our experience (aa 
to space relations) could be otherwise. 

" 2. That the case of moral intuitions is very much 
stronger, 

" 3. That if Mr. Spencer's theory accounts for any thing, 
it accounts not for t!ie deepening of a sense of utility and 
inutility into right and wrong, but for the drying up of the 
sense of utility and inutility into mere inherent tendencies, 
which would exercise over us not jiiore authority but leaa, 
than a rational sense of utilitarian issues. 
10 
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"4. That Mr. Speucer's theory could oot aocoimt for 
the intuitioiuil sacretltieBa now attacltcd to individual moral 
rules and prin<uplea, without accounting a fortiori for the 
general dajm of the grealest-happiueas principle over us as 
the ^al moral intuitioa — which ie conspicuously contrary 
to the fact, as not even the utilitarian6 theniBelves plead any 
instinctive or intuitive sanction for their great principle. 

" 5. That tliere ia no trace of positive evidence of any 
Bingle instance of the transformation of a utilitarian rule of 
right. into an intuition, since we find no utilitarian principle 
of the most ancient times which is now an accepted moral 
intuition, nor any moral intuition, however sacred, which 
has not been promulgated thousands of years ago, and 
which has not constantly had to stop the tide of utilitarian 
objections to its authority^and tliis age after ag-e, in our 
own day quite as much as in days gone by. . . . Surely, if 
any thing is remarkabJe in the history of morality, it is 
the antioipatory character, if I may use the espression, of 
moral principles — the intensity and absoluteness with which 
they are laid down ages before the world has approximated 
to the ideal thus asserted." 

Sir Jolni Lubbock, in his work on Primitive Mao before 
referred to, abandons Mr. Spencer's explanation of the gene- 
sis of morals while referring to Mr. Button's criticisms on 
the subject. Sir John proposes to substitute " deference 
to authority" instead of "sense of interest" as the origin 
of our conception of "duty," saying that what has been 
found to be beneficial has been traditionally inculcated on the 
Toung, and thus has become to be disassociated from "in- 
terest " in the mind, though the inculcation itself originally 
sprung from that source. This, however, when analyzed,' 
turns out to be a distinction without a difference. It is 
nothing but utilitarianism, pure and simple, after all. For 
it can never be intended that authority is obeyed because 
of an intuition that it should be deferred to, for that would 
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be to admit the very principle of absolute morality which 
Sir John combats. It must be meant, then, that authority 
is obeyed through fear of the consequences of diaobedience, 
or through pleasure felt in obeying the authority which 
commands. In the latter case we have "pleasure" as the 
end and no rudiment of the conception of " duty," In. the 
former we have fear of punishment, which appeals directly 
to the sense of "utility to the individual," and no amount 
of such a sense will produce the least germ of " ought," 
which is a conception different in kind, and in which the 
notion of " punishment " has no place. Thus, Sir John 
Lubbock's explanation only concerns a mode in which the 
sense of "duty "may be stimulated or appealed to, and 
makes no approximation to aa explanation of its origin. 

Could the views of Mr. Herbert Spencer, of Mr. MiU, or 
of Mr. Darwin, on this subject be maintained, or should they 
come to be generally accepted, the consequences woiJd be 
disastrous indeed I Were it really the case that virtue was 
a mere kind of " retrieving" then certainly we should have 
to view with apprehension the spread of intellectual culti- 
vation, which would load the human " retrievers " to regard 
from a new point of view their fetching and carrying. We 
should be logioally compelled to acquiesce in the vocifera- 
tions of some Continental utilitarians, who would banish 
altogether the senseless words "duty " and "merit ;" and 
then, one important influence which has aided human prag^ 
ress being withdrawn, we should be reduced to hope that 
in this case the maxim cessanie causa ceasat ipse effectu8 
might through some incalculable accident fail to apply. 

It is true that Mr, Spencer tries to erect a safeguard 
against such moral disruption, by asserting that for every 
immoral act, word, or thought, each man during this life 
receives miniile and exuct retribution, and that thus a re- 
gard for individual self-interest will effectually prevent any 
moral catastrophe. But by what means will he enforce the 
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acceptance of a dogma which is not only incapable of proof^ 
but is opposed to the commonly-received opinion of man- 
kind in all ages ? Ancient literature, sacred and pro£eine, 
teems with protests against the successful evil-doer, and 
certainly, as Mr. Hutton observes," " Honesty must have 
been associated by our ancestors with many unhappy as 
well as many happy consequences, and we know that in 
ancient Greece dishonesty was openly and actually asso- 
ciated with happy consequences. . . . when the concenr 
trated experience of previous generations was held, not in- 
deed to justify, but to excuse by utilitarian considerations, 
craft, dissimulation, sensuality, selfishness." 

This dogma is opposed to the moral consciousness of 
many as to the events of their own lives ; and the author, 
for one, believes that it is absolutely contrary to fact. 

History affords multitudes of instances, but an example 
may be selected from one of the most critical periods of 
modem times. Let it be granted that Louis XVI. of 
France and his queen had all the defects attributed to 
them by the most hostile of serious historians; let all 
the excuses possible be made for his predecessor, Louis 
XV., and also for Madame de Pompadour, can it be pre- 
tended that there are grounds for affirming that the vices 
of the two former so far exceeded those of the latter, 
that their respective fates were plainly and evidently just ? 
that while the two former died in their beds, after a life of 
the most extreme luxury, the others merited to stand forth 
through coming time as examples of the most appalling 
and calamitous tragedy ? 

This theme, however, is too foreign to the immediate 
matter in hand to be further pin^ued, tempting as it is. 
But a passing protest against a superstitious and deluding 
dogma may stand — a dogma which may, like any other 
dogma, be vehemently asserted and maintained, but which 

" MacmillarCa Magazine, No. 117, July, 1869. 
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is remarkable for being destitute, at one and the same time, 
of both authoritative sanction and the support of reason i 
and observation. 

To retmn to the bearing of moral conceptions on " Nat- ' 
iiral Selection," it seems that, from the reasons given in 
this chapter, we may safely affirm ; 1, That " Natural Se- 
lection " could not have produced, from the sensations of 
pleasure and pain experienced by brutes, a higher degree 
of morality than was usefiil ; therefore it could have pro- 
duced any amount of " beneficial habits," but not abhor- 
rence of certain acts as impure and sinful, 

2. That it could not have developed that high esteem 
for acts of care and tenderness to the aged and infirm which 
actually exists, but would rather have perpetuated certain 
low social conditions which obtain in some savage locali- 
ties, 

3. That it could not have evolved from ape sensatiooB ' 
the noble virtue of a Marcus Aurelius, or the loving but 
manly devotion of a St. Louis, 

4. That, alone, it could not have given rise to the n; 
Jiatjustilia, ruat co'Jtim,. 

5. That the interval between material and formal mo- | 
rality is one altogether beyond its power to traverse. 

Also, that the anticipatory character of moral principles 
is a fatal bar to tliat explanation of their origin which is 
offered to us by Mr. Herbert Spencer. And, finally, that 
the solution of that origin proposed recently by Sir John K 
Lubbock is a mere version of simple utilitarianism, appeal- \ 
ing to the pleasure or safety of the individual, and there- I 
fore utterly incapable of solving the riddle it attacks. 

Such appearing to be the case as to the power of " Nat- J 
ural Selection," we, nevertheless, find moral conceptions — I 
Jvrmaily moral ideas — not only spread over the civilized 
world, but manifesting themselves unmistakably (in 
ever rudimentary a condition, and however misapplied) J 
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among the lowest and most degraded of savages. If jfrom 
among these, individuals can be brought forward who seem 
to be destitute of any moral conception, similar cases also 
may easily be found in highly-civilized communities. Such 
cases tell no more against moral intuitions than do cases 
of color-blindness or idiotism tell against sight and reason. 
We have thus a most important and conspicuous fact, the 
existence of which is fatal to the theory of " Natural Selec- 
tion," as put forward of late by Mr. Darwin and his most 
ardent followers. It must be remarked, however, that what- 
ever force this fact may have against a belief in the origi- 
nation of man from brutes by minute, fortuitous variations, 
it has no force whatever against the conception of the or- 
derly evolution and successive manifestation of specific 
forms by ordinary natural law — even if we include among 
such the upright frame, the ready hand, and massive brain, 
of man himself. 
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In addition to the theory of " Katural Selection," by 
which it has been attempted to account for the origin of 
species, Mr. Darwin has also put forward what he modestly 1 
terms " a provisional hypothesis " (that of Pangenesis), by I 
which to account for the origin of each and every individ- * 
ual form. 

Now, though the hypothesis of Pangenesis is no neces- 
sary part of " Natural Selection," still any treatise on spe- 
cific origination would be incomplete if it did not take 
into consideration this last speculation of Mr. Darwin, The 
hypothesis in question may be stated as follows : That each 
living organism is ultimately made up of an almost iufinite 
number of minute particles, or organic atoms, termed " gem- 
mules," each of which has the power of reproducing its 
hind. Moreover, that these particles circulate freely about 
the organism which is made up of them, and are derived 
from all the parts of all the organs of the less remote an- 
cestors of each such organism during all the states and 
stages of such several ancestors' existence ; and therefore of 
the several states of each of such ancestors' organs. That 
such & complete collection of gemmules is aggregated in 
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cac'h ovum and spermatozoon in most animals, and each part 
capable of reproducing by gemmation (buddings) in the low- 
est animals and in plants. Therefore in manjr of Buch low- 
er organisms such a congeries of ancestral gemmules most 
exist in every i)art of their bodies, since in them every part 
is capable of reproducing by gemmation. Mr. Darwin 
must evidently admit this, since he says : ** It has often 
been said by naturalists that each cell of a plant has the 
actual or potential capacity of reproducing the whole 
plant ; but it has this power only in virtue of containing 
gemmules derived froin every part, '" * 

Moreover, these gemmules are supposed to tend to 
aggregate themselves, and to reproduce in certain definite 
relations to other gemmules. Thus, when the foot of an 
eft is cut off, its reproduction is explained by Mr. Darwin 
as resulting from the aggregation of those floating gem- 
mules which come next in order to those of the cut surface, 
and the successive aggregations of the other kinds of gem- 
mules which come after in regular order. Also, the most 
ordinary processes of repair are similarly accounted for, 
and the successive development of similar parts and organs 
in creatures in which such complex evolutions occur is ex- 
plained in the same way, by the independent action of 
separate gemmules. 

In order that each living creature may be thus furnished, 
the number of such gemmules in each must be inconceiv- 
ably great. Mr. Darwin says : ' "In a highly-organized 
and complex animal, the gemmules thrown ofif from each 
different cell or imit throughout the body must be incon- 
ceivably numerous and minute. Each unit of each part, as 
it changes during development — and we know that some 
insects undergo at least twenty metamorphoses — must 
throw off its gemmules. All organic beings, moreover, 

* " Animals and Plants under Domestication," toL ii., p. 408. 
» Ibid., p. 866. 
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include many dormant geininules derived from their grand- 
parentB and more remote progenitore, but not from all their 
progenitors. These almost infinitely numerous and minute 
gemmules must be included in each bud, ovule, spermato- 
zoon, and pollen-grain." "We have seen also that in 
certain cases, a similar multitude of gemmules must be 
included also in every considerable part of the whole body 
of each organism, but where are we to stop ? There must 
be gemmules, not only from every organ, but from every 
component part of such organ, fiiam every subdivision of 
such component part, and from every cell, thread, or fibre, 
entering into the composition of such subdivision. More- 
over, not only irom all these, but from each and every suc- 
cessive stage of the evolution and development of such 
successively more and more elementary parts. At the first 
glance this new atomic theory has charms from its apparent 
Bimpiicity, but the attempt thus to follow it out into its 
ultimate limits and extreme consequences seems to indicate 
that it is at once insufficient and cumbrous. 

Mr. Darwin himself is, of course, fully aware that there 
must be same limit to this aggregation of gemmules. He 
says : ' " Excessively minute and numerous as they are 
believed to be, an infinite number derived, during a long 
course of modification and descent, from each cell of each 
progenitor, could not be suppori^ed and nourisUed by the 
organism." 

But apart from these matters, which will be more fully 
considered further on, the hypothesis not only does not 
appear to account for certain phenomena which, in order 
to be a valid theory, it ought to account for ; but it seems 
absolutely to conflict with patent and notorious fects. 

How, for example, does it explain the peculiar repro- 
duction which is found to take place in certain marine worms 
— ceri^in annelids ? 

' "Acimalfl cud Plante niider Domcsticntion," vol. ii., p. 402. 
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In sucn creatures we see that, from time to time, one of 
the segments of the body gradually becomea modiiied tUl it 
condition of a head and this remarkable phe- 
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nomenon is repeated again and again, the body of the worm 
thus multiplying serially into new individuals which succes- 
sively detach themselves from the older portion. The 
development of such a mode of reproduction by " Natural i 
Selection " seems not leas inexplicable than does its contin- I 
ued performance through the aid of "pangenesis." Few 1 
how can gemmules attach themselves to others to which ] 
they do not normally or generally succeed ? Scarcely leso , 
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difficult to understand is the process of tbe stomaoh- 
cttrryingHjff mode of metamorpLosis before spoten of as 
existiog in the EoIiiDoderms, Next, as to certain patent 
and notorious facts ; On the hypothesis of pangenesis, no 
creature can develop an oi^n unless it possesses the 
component gemmules which serve for its formation. No 
creature can possess such gemmules unless it inherits them 
from its parents, grandparents, or its less remote ancestors. 
Now, the Jews are remarkably scrupulous as to marriage, 
and rarely contract such a union with individuals not of 
their own race. This practice has gone on for thousands 
of years, and similarly also for thousands of years the rite 
of circumcision has been unfailingly and carefully performed. 
If then the liypothesis of pangenesis is well founded, that 
rite ought to be now absolutely or nearly superfluous from 
the necessarily continuous absence of certain gemmules 
through BO many centuriea and bo many generations. Yet 
it is not at all so, and this fact seems to amount almost 
to an experimental demonstration that the hypothesis of 
pangenesis is an insufficient explanation of individual evo- 
lution. 

Two exceedingly good criticisms of Mr. Darwin's hy- 
pothesis have appeared. One of these is by Mr. G. H. 
Lewes,' the other by Prof. Delpino of Florence.' The latter ' 
gentleman gives a report of an observation made by hini 
upon a certain plant, which observation adds force to what 
has just been said about the Jewish race. He says ; ' "If 
we examine and compare the numerous species of the 
genua Salvia, commencing with Salvia officinalis, which 
may pass as the main state of the genus, and concluding 

• See Fortnightly lio-iea. New Series, vol iiL, April, 
' This appeared io the RevUta Contemporanca Niaionale Mali 
was IronBlated and giTGn to the Engtish public En Srimtijk Ophii 
September iB, October 6, and October 18, 1800, pp. 336, 391, 407. 
' Sm Sdeiiiific t^"nion, of October 13, 1SB3, p. 107. 
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'with Salvia verticiliala, which may be taken as the most 
highly-developed fonn, iiad us the most distant from the 
type, we observe a singuliir phenomenon. The lower cell 
of each of the two fertUe anthers, which is much reduced 
and different from the superior even in Salvia q^einaiis, 
is transmuted in other salvice into an organ (nectarotheoa) 
having a very different form and function, and finally dis- 
appears entirely in Salvia verliciHata. 

"Now, on one occasion, in a flower belonging to an 
individual of Salvia verticiUata, and only on the left stamen, 
I observe<I a perfectly-developed and pctUiniferous lower 
eel!, perfectly homologous with that which is uormoUy 
developed in Salvia officinalis. Tills case of atavism is 
truly singular. According to the theory of Pangenesis, it 
is necessary to assume that all the gcmmules of this anom- 
alous formation, and therefore the mother-gem mule of the 
cell, and the daiigUter-gemmules of the special epidenuic 
tissue, and of the very singular subjacent tissue of the 
endotheciuin, have been perpetuated, and transmitted &om 
parent to offspring in a dormant state, and through a 
number of generations, such as startles the imagination, and 
leads it to refuse its consent to the theory of Pangenesis, 
however seductive it may be." This seems a strong confir- 
mation of what has been here advanced. 

The main objection raised against Mr. Darwin's hy- 
pothesis is that it (Pangenesis) requires so many subordi- 
nate hypotheses for its support, and that some o£ these are 
not tenable. 

Professor Delpino considers ' that as many as eight 
of these subordinate hypotheses arc required; namely, 
that— 

" 1, The emission of the gemmules takes place, or may 
take place, in all states of the cell. 

^ See Bciaaific Opinion, of September 29, 1869, p, 366. 
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" 3. The quantity of gemmules emitted from every cell 
is very great. 

" 3. The minuteness of the gemmules is extreme, 

" 4. The gemmiilos possess two sorts of affinity, one of 
■which might be called propagative, and the other germina- 
tive affinity. 

"5. By meaos of the propagative affinity all the 
gemmules emitted by all the cells of the individual floir 
together a.tjd become condensed in the cells which compose 
tlie sexua! organF, whether male or female {embryonal vesi- 
cle, cells of the embryo, pollen-grains, fovilla, aotherozoids, 
spermatozoids), and likewise flow together and become con- 
densed in the cells which constitute the organs of a sexual 
or agamic reproduction {buds, spores, bnlbillt, portions of 
the body separated by scission, etc.). 

" 6, By means of the germinative affinity, every gemmule 
(except in caaes of anomaKeB or monatrositiea) can be devel- 
oped only in cells homologous with the mother-cells of the 
cell from which they originated. In other words, the gem- 
mules from any cell can only be developed in unison with 
the cell preceding it in due order of succession, and while 
in a nascent state. 

" 7. Of each kind of gemmule a great number perishes; 
a great number remains in a dormant state through many 
generations in the bodies of descendants ; the remainder 
germinate and reproduce the mother^ell. 

"8. Every gemmule may multiply itself by a process of 
scission into any number of equivalent gemmules." 

Mr. Darwin has published a short notice in reply to 
Prof. Delpino, in SeienXiJie Opinion of October 30, 1869, 
p. 426. In this reply be admits the justice of Prof. Del- . 
pino's attack, but objects to the alleged necessity of the 
first sulxirdinate hypothesis, namely, that " the emission of 
gemmules takes place in all states of the cell." But if this 
is not the case, then a great part of the utUity and dis- 
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tinction of pangenesis is destroyed ; or, as Mr. Lewes 
justly says,' " If gemmules produce wliole cells, we have 
tbe very power which was proaounced mysterious in larger 
organisms." 

Mr. Darwin also does not see the force of the objection 
to the power of self-division which must be asserted of the 
gemmules tbemseivea if Pangenesis be true. The objection, 
however, appears to many to be formidable. To admit the 
power of spontaneous division and multiplication in such 
rudimentary structures, seems a, complete contradiction. 
The gemmules, by the hypothesis of Pangenesis, are the 
ultimate organized components of the body, the absolute 
organic atoms of which each body is composed; how then 
tan they be divisible ? Any part of a gemmule would be 
an impossible (because a less than possible) quantity. If it 
is divisible into still smaller organic wholes, as a germ-cell 
is, it must he made up, as the germ-eel! is, of subordinate 
component atoms, which are then the true gemmules. Thia 
process may be repeated ad injinitum., unless we get to 
true organic atoms, the true gemmules, whatever they may 
be, and they necessarily will be incapable of any process of 
spontaneous fission. It is remarkable that Mr, Darwin 
brings forward in support of gemmule fission, the observa- 
tion that "Thuret has seen the zoospore of an alga divide 
itself, and both halves germinate." Yet on the hypothesis 
of Pangenesis, the zoospore of an alga must contain gem- 
mules from all the cells of the parent algse, and from all the 
parts of all their less remote ancestors in all their stages of 
existence. What wonder then that such an excessively 
complex body should divide and multiply; and what parity 
is there between such a body and a gemmule ? A steam- 
engine and a steel-filing might equally well be compared 
together. 

Prof. Delpino makes it further objection which, how- 
» '•''■'HiugMy Raiiew, New Series, vol. iii., April, 1868, p. 508. 
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ever, will only be of weight in the eyea of Vitalists. He 
says,' Pangenesis is not to be received because " it leads 
directly to the negation of a specific vital principle, coOi^ 
dinating and regulating all the movements, acts, and funo- 
tions of the individuals in which it is incarnated. For 
Pangenesis of the individual is a term without meaning. 
If, in contemplating an animal of high organization, we 
regard it purely as an aggregation of developed gemmulea, 
although these gemmuleB have been evolved successively 
one after the other, and one within the other, notwith- 
standing they elude the conception of the real and true 
individual, these problematical and invisible gemmiiles 
must be regarded as so many individuals. Now, that real, 
true, living individuals exist in Nature, is a truth which is 
persistently attested to us by our consciousness. But how, 
then, can we explain that a great quantity of dissimilar 
elements, like the atoms of matter, can unite to form those 
perfect unities which we call individuals, if we do not sup- 
pose the existence of a specific principle, proper to the 
individual but foreign to the component atoms, which 
aggregates these said atoms, groups tfaem into molecules, 
and then moulds the molecules into cells, the cells into 
tissues, the tissues into organs, and the organs into appa- 
ratus ? " 

" But, it may be urged in opposition by the Pangene- 
siats, your vital principle is an unknown and irresolute x. 
This is true ; but, on the other hand, let us see whether 
Pangenesis produces a clearer formiJa, and one free from 
unknown elements. The existence of the gemmulea is a 
first unknown element ; the propagative affinity of the gem- 
mules is a second ; their germinative affinity is a third ; their 
multiplication by fission ia a fourth— -and what an unknown 
element ! " 

" Thus, in Pangenesis, every thing proceeds by force of 
• Srien/i/« Opinion, of October 13, 1860, p. 408. 
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unknown elements, and we may ask whether it is more 
logical to prefer a system which assumes a multitude of 
unknown elements to a system which assumes only a single 
one ? " 

Mr. Darwin appears, by " Natural Selection," to destroy 
the reality of species, and by Pangenesis that of the indi- 
vidual. Mr. Lewes observes " of the individual that " this 
whole is only a subjective conception which smnmarizes the 
parts, and that in point of fact it is tlie parts which are re- 
produced." But the parts are also, fix>m the same point of 
view, merely subjective until we come to the absolute or- 
ganic atoms. These atoms, on the other hand, are utterly 
invisible, intangible ; indeed, in the words of Mr. Darwin, 
inconceivable. Thus, then, it results from the theories in 
question, that the organic world is reduced to utter unreal- 
ity as regards all that can be j>erceived by the senses or 
distinctly imagined by the mind; while the only reality 
consists of the invisible, the insensible, the inconceivable. 
In other words, nothing is known that really is, and only 
the non-existent can be known. A somewhat paradoxical 
outcome of the speculations of those who profess to rely 
exclusively on the testimony of sense. " Les extremes se 
touchent^^ and extreme sensationalism shakes hands with 
the " das seyn ist das nichts " of Hegel. 

Altogether the hypothesis of Pangenesis seems to be 
little, if at all, superior to anterior hypotheses of a more or 
less similar nature. 

Apart from the atoms of Democritus, and apart also 
from the speculations of mediaeval writers, the molecules of 
Bonnet and of Buffon almost anticipated the hypothesis of 
Pangenesis. According to the last-named author," organic 

^® Fortnightly Review, New Series, vol. iii., April, 1868, p. 609. 

" " Histoire Naturelle, g^n^rale et particuli^re," tome ii., 1749, p. 
327. " Ces liqueurs s4minales sont toutes deux un extrait de toutes les 
parties du corps," etc 
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particles from every part of tlie body assemble in the sex- 
ual aecretions, and by their union build up the embryo, 
each particle takiDg its due place, and occupying in the off- 
spring a. similar position to that which it occupied in the 
parents. In 1849, Prof, Owen, in his treatise on " Par- 
thenogenesis," put forward another conception. According 
to this, the cells resulting from the subdivision of the germ- 
cell preserve their developmental force, unless employed in 
building up definite organic structures. lu certain crea- 
tures, and in certain parts of other creatures, germ-cella un- 
used are stored up, and by their agency lost limbs and other 
mutilations are repaired. Such unused products of the 
germ-cell are also supposed to become located in the gen- 
erative products. 

According to Mr. Herbert Spencer, in his " Principles of 
Biology," each living organism consists of certain so-called 
"physiological units." Each of these units has an innate 
power and capacity, by which it tends to build up and re- 
produce the entire organism of which it forms a part, unless 
in the mean time its force is exhausted by its taking part in 
the production of some distinct and definite tissue — a con- 
dition somewhat similar to that conceived by Prof, Owen. 

Now, at first sight, Mr, Darwin's atomic theory appears 
to be more simple tiian any of the others. It has been ob- 
jected that while Mr, Spencer's theory requires the assump- 
tion of an innate power and tendency in each physiological 
unit, Mr, Darwin's, on the other hand, requires nothing of 
the kind, but explains the evolution of eaeh individual by 
purely mechanical conceptions. In fact, however, it is not 
so. Each genamule, according to Mr, Darwin, is really the 
seat of powers, elective affinities, and special tendencies, aa 
marked and mysterious as those possessed by the physiologi- 
cal unit of Mr. Spencer, with the single exception that the 
former has no tendency to build up the whole Uving, com- 
plex organism of which it forms a part. Some may think 
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this an im]K)rtant diatinction, but it can hardly be so, for 
Mr, Darwin considers that his gemmule has the innate 
power and tendency to build up and trausform itself into 
the whole living, cotnpleK cell of which it forms a part; and 
the one tendency is, in principle, fully as difficult to under- 
stand, fiilly as mysterious, as is the other. Tlie difference 
■8 but one of degree, not of kind. Moreover, the one mys- 
tery in the case of the " physiological unit " explains all, 
while with regard te the gemmule, as we have seen, it 
has to be supplemented by other powers and tendencies, 
each distinct, and each in itself inexplicable and profoundly 
mysterious. 

That there should be physiological units possessed of 
the power attributed to them, harmonizes with what has 
recently been put forward by Dr. H. Charlton Bastian ; who 
maintains that under fit conditions the simplest organisraa 
develop themselves into relatively large and complex ones. 
This is not supposed by him to be due to any inheritance 
of ancestral gemmi:le8,but to direct growth and transforma- 
tion of the most minute and the simplest organisms, which 
themselves, by all reason and analogy, owe their existeoce 
to immediate transformation from the inorganic world. 

Thus, then, there are grave difficulties in the way of the 
reception of the hypothesis of Pangenesis, which, moreover, 
if established, would leave the evolution of individual or- 
(ranisms, when thoroughly analyzed, little if at all less mys- 
terious or really explicable than it is at present. 

As was said at the beginning of this chapter, " Pangen- 
esis " and " Natural Selection " are quite separable and 
distinct hypotheses. The fall of one of these by no means 
necessarily includes that of the other. Nevertheless, Mr. 
Darwin has associated them closely together, and, there- 
fore, the refutation of Pangenesis may render it advisable 
for those who have hitherto accepted " Natural Selection " 
to reconsider that theoiy. 
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HiviNO now severally reviewed the priacipal biological 
facts which bear upon specific manifestation, it remains to 
snna up the results, and to endeavor to ascertain what, if 
any thing, can be said positively, as well as negatively, on 
this deeply interesting question. 

In the preceding chapters it lias been contended, in the 
first place, that no mere Biurival of the fittest accidental 
and minute variations can account for the incipient stages 
of useful structures, such as, e. g., the heads of flat-fishes, 
the baleen of whales, vertebrate limbs, the laryngeal struct- 
ures of the new-bom kangaroo, the pedicellariffi of Echin- 
oderms, or for many of the facts of mimicry, and especially 
those last touches of mimetic perfection, where an insect 
not only mimics a leaf, but one worm-eaten and attacked 
by fungi. . 

Also, that structures like the hood of the cobra and the 
rattle of the rattlesnake seetn to require another explana- 
tion, 
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Agaia, it lias been contended that irmtances of color, as 
in Home apes ; of bciiuty, as in some abelMsh ; and of util- 
ity, as in many orchids, are examples of conditions wbich 
are quite beyond the power of Natural Selection to origi- ■ 
nate and develop. 

Next, the peculiar mode of origin of the eye (by lio 
simultaneous and concurrent modification of distinct parte), 
with the wonderful refinement of the human ear and voice, 
has been insisted on ; as also, tliat the importance of all 
these facts is iuteuHilied tlirough the necessity (admitted 
by Mr. Darwin) that many individuals should be similarly 
and simultaneously modilied in order that slightly favora- 
ble variations may hold their own in the struggle for life, 
against the overwhelming force and influence of mere 
number. 

Again, we have considered, in the third chapter, the 
great improbability that from minute variations in all di- 
rections alone and unaided, save by the survival of the 
fittest, closely-similar structures should independently arise; 
though, on a non-Darwinian evolutionary hypothesis, their 
development might be expected apriori. We have seen, 
however, that there are many instances of wonderfully 
close similarity which are not due to genetic afBoity ; the 
most notable instance, perhaps, being that brought for- 
ward by Mr. Murphy, namely, the appearance of the same 
eye-structure in the vertebrate and molluscous sub-lring- 
doms. A curious resemblance, though less in degree, has 
also been seen to exist between the auditory organs of 
fishes and of Cephalopods, Remarkable similarities be- 
tween certain placental and implacental mammals, between 
the bird's-head processes of Polyzoa and the pedicellariffi 
ef Echinoderms, between Ichthyosauria and Cetacea, with 
very many other similar coincidences, have also been 
pointed out. 

Evidence has also been brought forward to show thst 
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similarity is sometimes directly induced by very obscure J 
conditioas, at present quite inexplicable, e. g., by causes J 
immediately connected n'ith. geographical distribution; 
in the loss of the tail in certain forms of Lepidoptera and J 
in simultaneous modifications of color in others, and in tha J 
direct modification of young English oysters, when trana^-l 
ported to the shore of the Mediterraoean. 

Again, it has been asserted that certain groups of or- I 
ganic forms seem to have an innate tendency to remark- I 
able developments of some particular kind, as beauty and I 
singularity of plumage in the group of birds of paradise. 

It has also been contended that there is something to j 
be siiid in favor of sudden, as opposed to exceedingly I 
minute and gradual modifications, even if the latter are not I 
fortuitous. Cases were brought forward in Chapter IV., i 
such as the bivalve just mentioned, twenty-seven kinds of 
American trees simultaneously and similarly modified, also 
the independent production of pony breeds, and the case 
of the English greyhounds in Mexico, the offspring of 
which produced directly acclimated progeny. Besides 
these, the case of the Normandy pigs, of Datura latula, 
and also of the black-shouldered peacock, have been spoken 
ot The teeth of the labyrinthodon, the hand of the potto, 
the whalebone of whales, the wings of birds, the climbing 
tendrils of some plants, etc., have also been adduced as 
instances of structures, the origin and production of which 
are probably due rather to considerable modifications than 
to minute increments. 

It has also been shown that certain forms which were 
once supposed to be especially tninsitional and intermedi- 
ate (as, e. g., the aye-aye) are really by no means so ; while 
the general rule, that the progress of forms has been "from 
the more general to the more special," has been shown to 
present remarkable exceptions, as, e. g., Maorauchenia, the 
Glyptodon, and the sabre-toothed tiger (Machairodus), 
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Nest, as to specific stability, it has been seen that there 
may be a certain limit to normal variability, and that if 
changes take place they may be expected a priori to be 
marked and considerable ones, firom the facts of tbe inor- 
ganic world, and perhaps also of the lowest forma of tbe 
organic world. It has also been seen that with regard to 
minute spontaneous varia.tions in races, there is a rapidly- 
increasing difficulty in intensifying them, in any one di- 
rection, by ever such careful breeding. Moreover, it has 
appeared that different species show a tendency to varia- 
bility in special directions, and probably in different de- 
grees, and that at any rate Mr. Darwin himself concedes 
the existence of an internal barrier to change when he 
credits the goose with " a singularly inflexible organiza- 
tion ; " also, that he admits the presence of an interned pro- 
clivity to change when he speaks of " a whole organizatioa 
seeming to have become plastic, and tending to depart 
from the parental type." 

We have seen also that a marked tendency to reversion, 
does exist, inasmuch as it sometimes takes place in a 
striking manner, as exemplified in the white silk fowl in 
England, in eptte q/" careful selection in breeding. 

Again, we have seen that a tendency exists in nature 
to eliminate hybrid races, by whatever means that elimi- 
nation is effected, while no similar tendency bars the way 
to an indefinite blending of varieties. This has also been 
enforced by statements as to the prepotency of certain pol- 
len of identical species, but of distinct races. 

To all the preceding considerations Lave been added 
others derived from the relations of species to past time. 
It has been contended that we have as yet no evidence 
of minutely intermediate forms connecting uninterruptedly 
together undoubtedly distinct species. Tiiat while even 
" horse ancestry " fails to supply such a desideratum, in very 
Btrongly-marked and exceptional kinds (such as the Ichtfay- 
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osauria, Chelonia, and Anoura), the absence of links is 
very important and significant. For if every species, with- 
out exception, has arisen by minute modi&cations, it seems 
incredible that a small percentage of such transitional forms 
should not Lave been preserved. This, of course, is espe- 
cially the case as regards the marine Ichthyosauria and Ple- 
siosauria, of which such numbers of remains have been dis- 
covered. 

Sir William Thomson's great authority has been seen to 
oppose itself to " Natural Selection," by limiting, on astro- 
nomical and physical grounds, the duration of life on this 
planet to about one hundred million years. This period, it 
has been contended, is not nearly enough, on tbe one hand, 
for the evolution of all organic forma by the exclusive action 
of mere minute, fortuitous variations; on the other hand, 
for the deposition of all the strata which must have been 
deposited, if minute fortuitous variation was the manner 
of successive specific manifestation. 

Again, the geographical distribution of existing animals 
has been seen to present difliculties which, though not 
themselves insurmountable, yet have a certain weight when 
taken in conjunction with all the other objections. 

The facts of homology, serial, bilateral, and vertical, have 
also been passed in review. Such facts, it has been con- 
tended, are not explicable without admitting the action of 
what may most conveniently be spoken of as an inieriial 
power, the existence of which b supported by facts not only 
of comparative anatomy but of teratology and pathology 
also, "Natural Selection" also baa been shown to be im- 
potent to explain these phenomena, while the existence of 
Buob an internal power of homologous evolution diminishes 
the a prion improbability of an analogous law of specific 
origination. 

All these various considerations have been supplemented 
by an endeavor to show the utter inadequacy of Mr, Dbt- 
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wId's theory with regard to the higher psychical pheDomena 
of man (eepecially the evolution of nioml conception a), and 
with regard to the evolution of individual organlsme by 
the action of PangeneBis, And it was implied that if Mr, 
Darwin's latter hypothesis can be ahown to be untenable, 
an antecedent doubt la thus thrown upon his other concep- 
tion, namely, the theory of " Natural Selection." 

A cumulative argument thus arises against the preva- 
lent action of " Natural Selection," which, to the mind of 
the author, is conclusive. As before observed, he was not 
ori^nally disposed torejectMr. Darwin's fescinating theory. 
Reiterated endeavors to solve its difficulties have, however, 
had the effect of convincing him that that theory as the one 
or as the leading explanation of the successive evolution 
and manifestation of specific forms is untenable. At the 
same time he admits fully that '* Natural Selection " acts 
and must act, and that it plays in the organio world a cer< 
tain though a secondary and subordinate part. 

The one modua operandi yet suggested having been. 
found insuiBcieut, the question arises, Can another be substi- 
tuted iu its place 1 li not, can any thing that is positive, 
and if any thing, what, be said as to the question of specific 
origination ? 

Now, in the first place, it is of course axiomatic that tlie 
laws which conditioned the evolution of extinct and of ex- 
isting species are of as much efficacy at this moment as at 
any preceding period, that they tend to the manifestatloa 
of new forms as much now as ever before. It by no means 
necessarily follows, however, that tliis tendency is actually 
being carried into effect, and that new species of the higher 
animals and plants are actually now produced. They may 
be so or they may not, according as existing circumstanoes 
favor, or conflict with, the action of those laws. It is 
possible that lowly-organized creatures may be contin- 
ually evolved at the present day, the requisite conditionB 
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being more or less easily supplied. There is, however, i 
similar evidence at present as to higber forms ; while, as 
we have seen in Chapter VIL, there are a priori con- 
Biderations which militate against their beiug siniilarly 
evolved. 

The presence of wild varieties and the diffievdty which 
often exists in the determination of species are sometimes 
adduced as arguments that high forms are now in process 
of evolution. These facts, however, do not necessarily 
prove more than that some species possess a greater varia- 
bility than others, and (what is indeed unquestionable) that 
species have often been unduly multiplied by geologists and 
botanists. It may be, for example, that Wagner was right, 
and that all the American monkeys of the genus Cebus may 
be reduced to a single species or to two. 

With regard to the lower organisms, and supposing 
views recently advanced to become fully established, there 
is no reason to tbink that the forms said to be evolved were 
new species, but rather reappearances of definite kinds 
which had appeared before and will appear again under the 
same conditions. In the same way, with higher forms simi- 
lar conditions must educe similar results, but here practically 
similar conditions can rarely obtain because of the large part 
which " descent " and " inheritance " always play in such 
highly-organized forms. 

Still it is conceivable that different combinations at 
different times may have occasionally the same outcome, just 
as the multiplications of different numbers may have sever- 
ally the same result. 

There are reasons, however, for thinking it possible that 
the human race is a witness of an exceptionally imchanging 
and stable condition of things, if the calculations of Mr, Croll 
are valid aa to how far variations in the eccentricity in the 
earth's orbit together with the precession of the equinoses 
have produced changes in climate. Mr. Wallace has pointed 
II 
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out ' that the last 60,000 years having been exceptionallj 
unchanging as regards tliese conditions, specific evolution 
maj have been exceptionally rare. It becomes, then, pos- 
sible to suppose that for a similar period stimuli to chan^ in 
the manifestation of animal forms may have been exoeption- 
ally few and feeble — that is, if the conditions of the earth's 
orbit have been as exceptional as stated. However, even if 
new species are actually no weeing evolved as actively as 
ever, or if they have been so quite recently, no conflict 
thence necessarily arises with the view here advocated. 
For it by no means follows that if some examples of new 
species have recently been suddenly produced from individ- 
uals of antecedent species, we ought to be able to put our 
fingers on such cases ; as Mr. Murphy well observes * in a 
passage before quoted, " If a species were to come suddenly 
into being in the wild state, as the Ancon sheep did imder 
domestication, how could we ascertain the fact? If the 
first of a newly-born species were found, the fact of its dis- 
covery would tell nothing about its origin. Naturalists 
would register it as a very rare species, having been only 
once met with, but they would have no means of knowing 
whether it were the first or last of its race." 

But are there any grounds for thinking that in the gen- 
esis of species an internal force or tendency interferes, co- 
operates with, and controls the action of external con- 
ditions ? 

It is here contended that there are such grounds, and 
that though inheritance, reversion, atavism. Natural Selec- 
tion, etc., play a part not unimportant, yet that such an 

* See Nature^ March 3, 1870, p. 464. Mr. Wallace says (referring to 
Mr. Croll's paper in the PhU. Mag.\ "As we are now, and have been for 
60,000 years, in a period of low eccentricity, the rate of change of speeiet 
during that time may he no measure of the rate thai has generally obtained 
in pasi geological epochs,'^'' 

« " Habit and Intelligence," vol i., p. 844. 
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ictemal power is a great, perhaps the main, determining 

It will, however, be replied that such an entity is no 
vera causa ; that if the conception is accepted, it is no real 
explanation; and that it is merely a roundabout way of 
saying that the facts are as they are, wbile the cause re- 
mains unknown. To this It may be rejoined that for all 
who believe in the existence of the abstraction " force " at 
all, other than will, this conception of an internal force 
must be accepted and located somewhere — cannot be elim- 
inated altogether; and that therefore it may as reasona- 
bly be accepted in this mode as iu any other. 

It was urged at the end of the third chapter that it is 
congruous to credit mineral species with an internal jxiwer 
or force. By such a power it may be conceived that cry*- I 
tals not only asBume their estemal symmetry, but ev 
repair it when injured. Ultimate chemical elements must 
also be conceived as possessing an innate tendency to form 
certain unions, and to cohere in stable aggregations. This 
was considered toward the end of Chapter VUL 

Turning to the organic world, even on the hypothesis 
of Mr, Herbert Spencer or that of Mr. Darwin, it is impos- 
sible to escape the conception of innate internal forces. 
With regard to the physiological units of the former, Mr. 
Spencer himself, as we have seen, distinctly attributes to 
them " an innate tendency " to evolve the parent-form from 
which they sprang. With regard to the gemmules of Mr. 
Darwin, we have seen, in Chapter X., with how many 
innate powers, tendencies, and capabilities, they must each. 
be severally endowed, to reproduce their kind, to evolve 
complex organisms or cells, to exercise gemuDative affin- 
ity, etc 

If then (as was before said at the end of Chapter VUL) 
such innate powers must be attributed to chemical atoms, 
to mineral species, to gemmules, and to physiological units, 
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■1 U only reasonable to attribute Buch to eaoli individual 

The conception of such internal and latent capabilities 
IB Bomewfaat like that of Mr, Golton, before meotioned, ao- 
oording to which the organic world conaiats of entities, 
each of which is, as it were, a spheroid with many facets 
on its surface, upon one of wliich it rejKtses in stable equi- 
librium. When by the accumulated action of incident 
forces this equilibrium is distuTl>cd, the spheroid is sup- 
posed to turn over until it settles on au adjacent facet once 
more ili stable equilibrium. 

The internal tendency of an organism to certain consid- 
erable and definite changes would correspond to the facets 
on the surface of the spheroid 

It may be objected that we have no knowledge as to 
how terrestrial, cosmical, and other forces, can affect organ- 
isms so as to stimulate and evolve these latent, merely po- 
tential forms. But we have had evidence that such myste- 
rious agencies do affect organisms in ways as yet inexpli- 
cable, in the very remarkable effects of geographical condi- 
tions which were detailed in the third chapter. 

It is quite conceivable that the material organic world 
may be so constituted that the simultaneous action upon it 
of all known forces, mechanical, physical, chemical, mag- 
netic, terrestrial, and cosmical, together with other as yet 
unknown forces which probably exist, may result in changes 
which are harmonious and symmetrical, just as the internal 
nature of vibrating plates causes particles of sand scattered 
over them to assume definite and symmetrical figures when 
made to oscillate in different ways by the bow of a TioUa 
being drawn along their edges. The results of these com- 
bined internal powers and external influences might be re[> 
resented under the symbol of complex series of vibrations 
(analogous to those of sound or light) forming a most com- 
plex harmony or a display of most varied colors. In such 
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a way the reparation of local injuries might be symbolized j 
as a Riling up and completion of an interrupted rhythm 
Thus also monstrouH aberrations from typical structure I 
might correspond to a discord, and sterility from crossing J 
be compared with the darkness resulting from the interfer- 1 
ence of waves of light. 

Such symbolism will harmonize with the peculiar repro- 
duction, before mentioned, of heads id the body of certain 
annelids, with the facta of serial homology, as well as those 
of bilateral and vertical symmetry. Also, as the atoms of 
a resonant body may be made to give out sound by the 
juxtaposition of a vibrating tuning'fork, so it is conceivable I 
that the physiological units of a living organism may be so ] 
influenced by surrounding conditions (organic and other) [ 
that the accumuhttion of these conditions may upset the j 
previous rhythm of such units, producing modifications la 
them — a fresh chord in the harmony of Nature — a new t 
species 1 

But it may be again objected that to say that species 1 
arise by the help of an innate power possessed by organ- 
isms is no explanation, but is a reproduction of the ab- 1 
surdity, r opium endormieparcequ^ilaunevertu aoporifi^ue. 
It is contended, however, that this objection does not ap- | 
ply, even if it be conceded that there is that foroe in Mo- 
li^re's ridicule which is generally attributed to it.' Much, , 
however, might be said in opposition to more than one of 
that brilliant dramatist's smart philosophical epigrams, just 
as to the theological ones of Voltaire, or to the biological 
one of that other Frenchman who for a time discredited 

■ If itnj one were to cantend lb>C besEde the opium there eilated a I 
real diattnct objective entitj, " its aoparifio virtue," he would be open to 
ridioola indeed. But the conatitution of our minds is such that we i 
not but diatingaiab ideellj a thing from its eveu esfleUtiiU attribules and 
qaaUtie*. The joke is suffleiently amusing, bowever, regordod is tlio 
nltmin enmiciBtion of a mere truism. 
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a cranial skeletal theory by the phrase " Vertebre pen- 
sante." * 

In fact, however, it is a real explanation of how a man 
lives to say that he lives independently, on his own income, 
instead of being supi)orted by his relatives and Mends. In 
the same way, there is fully as real a distinction between 
the production of new specific manifestations entirely ab 
extemOy and by the production of the same through an in- 
nate force and tendency, the determination of which into 
action is occasioned by external circumstances. 

To say that organisms possess this innate power, and 
that by it new species are from time to time produced, is 
by no means a mere assertion that they are produced, and 
in an imknown mode. It is the negation of that view which 
deems external forces alone sufficient, and at the same time 
the assertion of something positive, to be arrived at by the 
process of reductio ad ahsurdum. 

All physical explanations result ultimately in such con- 
ceptions of innate power, or else in that of will-force. The 
far-famed explanation of the celestial motions ends in the 
conception that every particle of matter has the innate 
power of attracting every other particle directly as the 
mass, and inversely as the square of the distance. 

We are logically driven to this positive conception if 
we do not accept the view that there is no force but voli- 
tion, and that all phenomena whatever are the immediate 
results of the action of intelligent and self-conscious wilL 

We have seen that the notion of sudden changes — salta- 
tory actions in Nature — ^has received countenance from 
Prof. Huxley.* We must conceive that these jumps are 
orderly, and according to law, inasmuch as the whole cos- 

_ I 

* Noticed by Prof. Owen in his " Archetype," p. 76. Recently it 
has been attempted to discredit Darwinism in France by speaking of it as 
^^dela science mousseuse I " 

* " Lay Sermons," p. 342. 
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moB is such. Such orderly evohition harmonizes n 
teleology derived, not indeed from external Nature directly, 
but from the mind of man. On this point, however, more ' 
will be said in the next chapter. But, once more, if new 
Bpecies are not manifested by the action of esterual oondi- 
tioDS upon minute indefinite individual difFerences, in what 
precise way may we conceive that manifestation to have J 
taken place ? 

Are new species now evolving, as they have been from I 
time to time evolved ? If so, in what way and by what | 
conceivable means ? 

In the first place, they must be produced by natural ac- ' 
tion in pre&tisting material, or by supernatural action. 

For reasons to be given in the next chapter, the second 
hypothesis need not bo considered. 

If, then, new species are and have been evolved from 
preexisting material, must that material have been organio J 
or inorganic? 

As before said, additional arguments have lately been 1 
brought forward to show that individual organisms do arise 
from a basis of in-organic material only. As, however, this i 
at the most appears to be the case, if at all, only with the 
lowest and most minute organisms exclusively, the process | 
cannot be observed, though it may perhaps be fairly in- 
ferred. 

We may therefore, if for no other reason, dismiss the 
notion that highly-organized animals and plants can be sud- 
denly or gradually built up by any combination of physical , 
forces and natural powers acting externally and intemaUy J 
upon and in merely inorganic material as a base. 

But the question is, How have the highest kinds of ani- i 
mals and plants arisen ? It seems impossible that they CJ 
have appeared otherwise than by the agency of antecedent 
orgauiams not greatly different from them. 

A multitude of facts, ever increasing in number and im- 
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porUtncc, all point to such a mode of specific raanifestJl- 

One veiy good example lias been adduced hy Prot 
Flower in the introductorjr lecture of his first Hunterian 
Course.' It is the reduction in siie, to a greater or less 
dpffree, of the second and third digits of the foot in Aus- 
tralian marsupials, and this, in spite of the very differeut 
form and function of the foot in ditferent groups of those 
animals. 

A similarly significant evidence of relationship is af- 
forded by proceBses of the zygomatic region of the skull in 
certain edentates existing and extinct. 

Again, the relation between existing and recent faunas 
of the different regions of the world, and the predominating 
(though by no moans exclusive) march of organization, from 
the more general to the more special point in the sanie 
direction. 

Almost all the facts brought forward by the patient 
industry of Mr. Darwin in support of his theory of "Natu- 
ral Selection," arc of course available as evidence in favor of 
the agency of preexisting and similar animals in specifio 
evolution. 

Now the new forms must be produced by changes tak- 
ing place in organisms in, after, or before their birth, either 
in their embryonic, or toward or in their adult, condition. 

Examples of strange births are sufficiently common, and 
they may arise either from direct embryonic modifications 
or apparently from some obscure change in the parental 
action. To the former category belong the boats of iu- 
staTices of malformation through arrest of development, and 
perhaps generally monstrosities of some sort are the result 
of such affections of the embryo. To the second category 
belong all cases of hybridism, of oross-breed, and in all prob- 
' Iiitroduotory Leclura of Fcbniiry 14, 1870, pp. 34-30, Figs. 1-4. 
(ChurchiU & Sous.) 
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ability the new varieties and forms, auch aa the memorable 1 
one of the black-shouldered peacock. In all these cases we 
do not have abortions or monstrosities, but more or less har- 
monious forms, often of great functional activity, endowed 
with marked viability and generative prepotency, except ii 
the case of hybrids, when we often find even a more markocl ] 
generative impot«ncy. 

It seems probable therefore that new species may a 
from some constitutional affection of parental forms — an 
affection mainly, if not cjtclusively, of their generative sys- 
tem. Mr. Darwin has carefully collected ' t 
stances to show how excessively sensitive to v 
ences this system is. He says : ' " Sterility is independent 
of general health, and is often accompanied by excess of 
size, or great luxuriance," and, " No one can tell, till he tries, 
whether any particular animal will breed tmder confinement, 
or any exotic plant seed freely under culture." Again, 
" When a new character arises, whatever its nature may be, 
it generally tends to be inherited, at least in a temporary, 
and sometinieB in a. most persistent manner." ' Yet the 
obscure action of conditions will alter characters long inher- 
ited, as the grandchildren of Aylesbury ducks removed to a 
distant part of England, completely lost their early habit of 
incubation, and hatched their eggs at the same time with ] 
the common ducks of the same place." " 

Mr. Darwin quotes Mr. Bartlett as saying; " It is remark- 
able that lions breed more freely in travelling collections 
than in the zoological gardens ; probably the constant ex- 
citement and irritation produced by moving from place to 
place, or change of air, may have considerable influence in | 
the matter." " 

* See eapecially "AnimBla and Flasts under Domesticiitinn," vol iL, J 
chap, iviil ■ " Origin of Species," 6th edit., pp. 323, &H. 

' "Animals and Planta under Dotne^CicatioQ," vol. iL, p. 2. 
" Ibid., p. 2B. " Ibid., p. IBI. 
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Mr. Darwin also sajs : " There is reason to believe that 
insects are affected by confinement like the higher animals,'' 
and he gives examples.** 

Again, he gives examples of change of plumage in the 
linnet, bunting, oriole, and other birds, and of the tempo- 
rary modification of the horns of a male deer during a 
voyage." 

Finally, he adds that these changes cannot be attributed 
to loss of health or vigor, " when we reflect how healthy, 
long-lived, and vigorous many animals are under captivity, 
such as parrots, and hawks when used for hawking^ chetahs 
when used for hunting, and elephants. The reproductive 
organs themselves are not diseased ; and the diseases from 
which animals in menageries usually perish, are not those 
which in any way affect their fertility. No domestic ani- 
mal is more subject to disease than the sheep, yet it is 
remarkably prolific. ... It would appear that any change 
in the habits of life, whatever these habits may be, if great 
enough, tends to affect in an inexplicable manner the pow- 
ers of reproduction." 

Such, then, is the singular sensitiveness of the genera- 
tive system. 

As to the means by which that system is affected, we 
see that a variety of. conditions affect it ; but as to the 
modes in which they act upon it, we have as yet little if any 
clew. 

We have also seen the singular effects (in tailed Lepi- 
doptera, etc.) of causes connected with geographical distri- 
bution, the mode of action of which is as yet quite inexpli- 
cable; and we have also seen the innate tendency which 
there appears to be in certain groups (birds of paradise, etc.) 
to develop peculiarities of a special kind. 

It is, to say the least, probable that other influences 
exist, terrestrial and cosmical, as yet unnoted. The grad- 

'* *' Animals and Plants under Domestication/* vol ii., p. 157. 
" Ibid., p. 168. 
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ually acciimulating or diversely conibioing actions of s 
these on highly-sensitive structures, which are themselves 
possessed of internal responsive powers and tendencies, 
may well result in occasional repeated productions of forma 
hEirmonioua and vigorous, and differing fi:om the parental J 
forms in proportion to the result of the combining o 
flicting action of all external and internal influences. 

If, in the past history of this planet, more causes ever 1 
intervened, or intervened more energetically than at pres-'I 
eot, we might a priori espeot a richer and more v 
evolution of forma more radically differing than any which .1 
could be produced under conditions of more perfect equi- 
librium. At the same time, if it be true that the last few ^ 
thousand years have been a period of remarkable i 
exceptional uniformity as regards this planet's astronomical 
relations, there are then some grounds for thinking that 
organic evolution may have befin exceptionally depressed i 
during the same epoch. 

Now, as to the fact that sudden changes and suddea J 
developments have occurred, and as to the probability that I 
such changes are likely to occur, evidence was given iu' | 
Chapter IV, 

In Chapter V, we also saw that minerals become modt- J 
fied suddenly and considerably by the action of incideat | 
forces — as, e. g., the production of hexagonal tabular cry»- J 
tals of carbonate of copper by sulphuric acid, and of lon^ 4 
rectangular prisma by ammonia, etc. 

We have thus a certain antecedent probability that if, J 
changes are produced in specific manifestation through inci- J 
dent forces, these changes will be sensible and considerable^ 1 
not minute and infinitesimal. 

Consequently, it is probable that new species have I 
appeared from time to time with comparative suddenness, I 
and that they still continue so to arise if all the oonditionB J 
y for specific evolution now obtain. 
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Thin pmbnbility will bit inin^asctl if the ob-tervulions of 
r)r, Ilnstian am rv(nfirnw-*ii hy future inveBti^Lion. Ac- 
ciTiling t(i his r<-|Kirt, wlteii the retjuisite couditinns vfte 
Biippli(t<l, the trun[ifi>nnaliuiis which appeared to take plaue 
(from very low Uj higher urj^iiisms) were sudden, definite, 
and romplctc. 

Therefure, if this is bo, there must probablj exist in 
higher fcinns a similar tendency to siicb chnu^e. Tfant 
tendency may indeed be long suppressed, and ultimately 
niodilied by the action of heredity — an action which woulJ 
inrrcase in force with the increase in the perfection and 
complexity of the organism affected. Still we might eitpect 
that such changes as do take place would be also sudden, 
definite, and complete. 

Moreover, as the same causes produce the same effects, 
several individual parentrforms must often have been simi- 
larly and simultaneously affected. That tfaey should be so 
affected — at least that several similarly-modlBed individuals 
should simultaneously arise — has been seen to be a geneially 
necessary circumstanoe fur the permanent duration of such 
new modifications. 

' It is also conceivable that such new forms may be en- 
dowed with excessive constitutional strength and viability, 
and with generative prepotency, as was the case with the 
black-shouldered peacock in Sir J. Trevelyan's flock. Thia 
flock was entirely composed of the common kind, and yet the 
new form rapidly developed itself, "Co t/i£ extinction qfthe 
previoudy-existing breed." " 

Indeed, the notion accepted by both Mr. Darwin and 
Mr. Herbert Spencer, and which is plainly the fact (namely, 
that changes of conditions and incident forces, within limits, 
augment the viability and fertility of individuals), harmon- 
izes well with the suggested possibility as to an augmented 
viability and prepotency in new organic forms evolved by 
'* "AnlnmlB nad Flante undar Domoetication," toL L p. 3S1. 
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peculiar conseutaneous actions of conditions and forces, both ] 
external and ioternaL 

The remarkable series of cbangea noted by Dr, Bastiaa I 
were certainly not produced, by external incident forces only, 
but by these acting on a peculiar materia, having special i 
properties and powers. Therefore, the changes were 
duced by the consentaneous action of internal and external | 
forces." In the same way, then, we may expect changes ii 
higher forms to be evolved by similar united action of inter- j 
nal and external forces. 

One other point may here be alluded ta When the re- ] 
markable way in which structure and function simultaneously I 
change, is borne in mind ; when those numerous instancea I 
in which Nature has supplied similar wants by similar means, J 
as detailed in Chapter HI., are remembered ; when also all 1 
the wonderful contrivances of orchids, of mimiery, and the' J 
strange complexity of certain instinctive actions are consid- 1 
ered — then the conviction forces itself on many minds that' I 
tbe organic world is the expression of an intelligence of J 
some kind. This view has been well advocated by Mr, J 
Joseph John Murphy, in his recent work so often here le-f 
ferred to. 

This intelligence, however, is evidently not altogether 
such as ours, or else has other ends in view than those most 
obvious to us. For the end is often attained in singularly 
roundabout ways, or with a prodigality of means which 
seems out of all proportion with the result: not with the 1 
simple action directed to one end which generally marks I 
human activity. 

Organic Nature then Speaks clearly to many minds of the 1 
action of an intelligence resulting, on the whole and in 
main, in order, harmony, and beauty, yet of an intelligence 1 
the ways of which are not such as ours, 

" Though hardly neoeSBsrj, it may be well to rBirark that the vi 
here ndvocated in do way depend upon tbe truth of the doctrine of Spoib 1 
taneous GcnerHtiou. 
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This view of evolution harmonizes well with theistic con- 
ci^ptions; not, of course, that this hannony is brought for- 
wanl as an argument in its £uvor generally, but it will have 
weight witli tliose who are convinced that Theism reposes 
upon solid grounds of reason as the rational view of the uni- 
verse. To such it may be observed that, thus conceived, 
tlie Divine action has that slight amount of resemblance to, 
and that wide amount of divergence from, what human action 
would be, which might be expected a priori — might be 
expected, that is, from a Being whose nature and aims are. 
utterly Injyond our power to imagine, however faintly, but 
whose truth and goodness are the fountain and source of 
our own perceptions of such qualities. 

The view of evolution maintained in this work, though 
arrived at in complete independence, yet seems to agree in 
many respects with the views advocated by Prof. Owen 
in the last volume of his " Anatomy of Vertebrates," under 
the term " derivation." He says : " " Derivation holds that 
every species changes in time, by virtue of inherent tenden- 
cies thereto. * Natural Selection ' holds that no such change 
can take place without the influence of altered external 
circumstances." * Derivation ' sees among the effects of the 
innate tendency to change irrespective of altered circum- 
stances, a manifestation of creative power in the variety and 
beauty of the results ; and, in the ultimate forthcoming of 
a being susceptible of appreciating such beauty, evidence 
of the preordaining of such relation of power to the appre- 
ciation. * Natural Selection ' acknowledges that if ornament 
or beauty, in itself, should be a purpose in creation, it would 
be absolutely fatal to it as a hypothesis." 

" ' Natural Selection ' sees grandeur in the view of life, 

i« VoL iil, p. 808. 

" This is hardly an exact representation of Mr. Darwin's view. On 
his theory, if a favorable variation happens to arise (the external ciicum- 
Btances remaining the same), it will yet be preserved. 
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with its several powers, having been originally breathed by i 
the Creator into a few forms or into one. ' Derivation' sees \ 
therein a narrow invocation of a special miracle and a 
worthy limitation of creative power, the grandeur of which 
is manifested daily, hourly, in calling into life many forms, 
byoonversioQ of physical and chemical into vital modes of ' 
force, under as many diversified conditions of the requisite I 
elements to be so combined." 

The view propounded in this work allowa, however, a 
greater and more important part to the share of external 
influences, it being believed by the author, however, that 
these external influences equally with the internal ones are 
the results of one harmonious action underlying the whole 
of Nature, organio and inorganic, cosmical, physical, chemi- 
cal, terrestrial, vital, and social. 

According to this view, an internal law presides over 
the actions of every part of every individual, and of every 
organism as a uuit, and of the entire organic world as a 
whole. It is believed that this conception of an internal 
innate force will ever remain necessary, however much its 
subordinate processes and actions may become explicable : 

That by such a force, from time to time, new species are 
manifested by ordinaiy generation just as Pavo nigripennia' 
appeared suddenly, these new forms not being monstrosities 
but harmonious self-consistent wholes. That thus, as spe-. ' 
cific distinctness is manifested by obscure sexual conditions, 
so in obscure sexual modificatioDS specific distinctions ai 

That these "jumps" are considerable in comparison 
with the minute variations of "Natural Selection" — a 
fact sensible steps, such as discriminate species from spe- I 
ciea. 

That the latent tendency which exists to these sudden 
evolutions is determined to action by the stimulus of exter- 
nal conditions. 

That "Natural Selection" rigorously destroys mon- 
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slnwilies, and abortirc and feeble altempts' at the perfono- 
aace of the protutionarr praceea. 

That " N'atura] Selection " removes the antecedent ope- 
dea npkllj when the new otui eroltred is more In harmoDy 
iritb BUiTOundiug conditions. 

That ** Natural Selection " brots ami develops useful 
Tariationa, though it is impotent to originnte them or to 
erect the phy siuk^cal barrier which seems to exist between 



By some snch conception as this, the diSiculties here 
enumerated, which beset the theory of " Natural Selection " 
pure and simple, are to be got over. 

Thus, for example, the difficulties discussed in the first 
chapter — namely, those as to the origins and first begin- 
nings of certain structures — are completely evaded. 

Again, as to the independent origin of closely-similar 
stnictures, such as the eyes of the Vertebrata and cuttle- 
fishes, the difficulty is removed if we may adopt the concep- 
tion of an innate force similarly directed in each case, and 
assisted by favorable external conditions. 

Specific stability, limitation to variability, and the fects 
of reversion, all harmonize with the view here put forward. 
The same may be said with regard to the significant facts 
of homology, and of organic symmetry ; and our consider- 
ation of the hypothesis of Pangenesis in Chapter X^ has 
seemed to result in a view as to innate powers which accords 
well with what is here advocated. 

The evolutionary hypothesis here advocated also serves 
to explain all those remarkable facts which were stated in 
the first chapter to be explicable by the theory of Natural 
Selection, namely, the relation of existing to recent faimaa 
and floras ; the phenomena of homology and of rudimentary 
structiires ; also the processes gone through in develop- 
ment ; and lastly, the wonderful facts of mimicry. 

Finally, the view adopted is the synthesis of many dis- 
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tinct and, at first fiiglit, conflicting conceptioQB, each of 
which contains elements of truth, and all of which it ap- 
pears to be able more or less to harmonize. 

Thus it has been seen that " Natural Selection " is ac- 
cepted. It acts and must act, though alone it does not 
appear capable of fulfilling the task assigned to it by Mr. 
Darwin. 

Pangenesis has probably also much truth in it, and has 
eertainly afforded valuable and pregnant suggeationa, but 
imaided and alone it seems inadequate to explain the evo- 
lution of the individual organism. 

Those three conceptions of the organic world which 
may be spoken of as the teleological, the typical, and the 
trnnsmutationist, have often been regarded afi mutually an- 
tagonistic and conflicting. 

The genesis of species as here conceived, however, ac- 
cepts, located, and harmonizes all the three. 

Teleology concerns the ends for which organisms wei^ 
designed. The recognition, therefore, that their formation 
took place by an evolution not fortuitous, in no way invali- 
dates the acknowledgment of their final causes if on other 
grounds there are reasons for believing that such final 

Conformity to type, or the creation of species according 
to certain " divine ideas," is in no way interfered with by 
such a process of evolution as is here advocated. Such 
" divine ideas " must be accepted or declined upon quite 
other grounds than the mode of their realization, and of _ 
their manifestation in the world of sensible phenomena. 

Trausmutationism (an old name for the evolutionary hy- 
pothesis), whi<ih was conceived at one time to he the very 
antithesis to the two preceding conceptions, harmonizea 
well vrith them if the evolution be oonoeived to be orderly 
and designed. It will in the next chapter be shown to be 
completely in harmony with conceptions, upon the accept- 
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nn<»c of wliioh " final causes'' and " divine ideal archetypes'' 
alike deiM^nd. 

Til us tluMi, if the cumulative argument put forward in 
this lHK)k is valid, we must admit the insufficiencj of ^' Nat- 
ural Si*lccti()ii " both on account of the residuaiy phenomena 
it fails to explain, and on accoimt of certain other phenom- 
ena which seem actually to conflict with that theory. We 
have scon that though the laws of Nature are constant, yet 
6om(^ of the conditions which determine specific change may 
\h*, exceptionally absent at the present ef)och of the world's 
history ; also that it is not only possible, but highly probable, 
that an inteninl power or tendency is an important if not 
the main agent in evoking the manifestation of new species 
on the scene of realized existence, and that in any case, 
from the facts of homology, innate internal powers to the 
full as mysterious must anyhow be accepted, whether they 
act in s{)ocific origination or not. Besides all this, we have 
seen that it is probable that the action of this innate pK)wer 
is stimulated, evoked, and determined by external condi- 
tions, and also that the same external conditions, in the 
shape of " Natural Selection," play an important part in the 
evolutionary process : and finally, it has been affirmed that 
the view here advocated, while it is supported by the facts 
on which Darwinism rests, is not open to the objections 
and difficulties which oppose themselves to the reception 
of " Natural Selection," as the exclusive or even as the 
main agent in the successive and orderly evolution of oi> 
ganic forms in the genem of species. 
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THEOLOGY ASD HVOLUTION. 

PnjiidlMt OptnlotIB OD Uie BDb|«t^-' Creation " BomeUiniis donlsd ttom Pr^dL«.— 
The TIo]uiD"iiWe.— Mr. Herbwl Spemw'l Oldectlobi lo Thclim; to Craition,— 
UemlneB orTenn - CnBdon."— Cuonieliin bom not dlBUneuleblng betwMU "Pr(- 
moiy" ud "Derivnthto" Crenlioli.— Mr, Dorwin'i Obi«rtigns.— BBsdng of Chrle- 
Otoity on Itae Tlicaiy of EroIuUon.— Supposed Oppo^don, Uie Kesult of i Mliioin- 
rtfpUou. — ThwlogkaJ AuUiorilj not oppoaed to Evolndon. — SL Anpmliiie. — 8t 
Tfaomu Aijalnim,— CerUlp CoDBoqnegcei af Want of FleidUlltj of MLnd.— Keuon 
tmd Inugbialiun.— TbH Pint Cinta iiiiil DenHinatntlun.— Firalkl l>etir«B OliHa- 
emity and NBtoral ThBology.— Wbal EvoluBon of SpocUn Is.— Prof. AgasBli.— la- 
Dite PoiterB must be rccoeniicd.— Boring of Ecolutlon on BeUiiioiia BeJtef— Prat 
Huiiey.— Prat OWea.— Mr. WnllsW.— Mr. DUrWlh.— -1 priori Couwpbun of IH- 

Tine Action.— Dti)ilo ofMsn.- Absolutf Cnmdoii and Dognu Mr. Walboe'a View. 

— A tiupenutumi Ori^ tot Man> Body not nfccesarj. — Two Orden of Being Ea 
Man. — Two Modes of OrlRln. — Usnnony of the Physlcfll, Hyperphjsleal, and Buptr- 
em» iDd Rsiiglan u regards Eiul 



The special " Darwinian Theory " and that of an evolu- 
tionary process neither eicessivelj" minute nor fortuitous, 
having now been considered, it is time to turn to the im- 
portant question, whether both or either of these concep- 
tions may have any bearing, and if any, what, upon Cliris- 
tian belief. 

Some readers will consider such an inquiry to be a work 
of supererogation. Seeing clearly themselves the absiirdity 
of prevalent popular views, and the shallowness of popular 
objections, they may be impatient of any discussion on the 
subject. But it is submitted that there are many minds 
worthy of the highest esteem and of every eon si deration, 
which have regarded the subject hitherto almost exclusive- 
ly firom one point of view ; that there are some persona who 
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are opposed to the prof^css (in their own minds or in that 
of Uieir childrcu or depcndanU) of physical scientific tnitb 
— ihe natural rvvoUtion — through n mistaken estimate of 
its religious liearings, while there arft ntlicrs who are zetl- 
ous in ita promotion from a preciselj aiinilar error, for 
the sake of both tbe«e, tlien, the author may perhaps be 
pardoned for entering Bli^htly on very elementary matten 
relating to the question whether evolution or Darwinism 
has any, and if any, what, bearing on theology. 

There are at least two classes of men who will certainlf 
assort that they have a very important and hig-hly-signifi- 
cant bearing upon it. 

One of these classes consists of persona zealous for reli 
gion indeed, but who identify orthodoxy with tiieir own 
private interpretation of Scripture or with narrow opiniooB 
in which they have been brought up — opinions doubtless 
widely spread, but at the same time destitute of any dis- 
tinct and authoritative sanction on the part of the Chris- 
tian Church. 

The other class is made up of men hostile to religion, 
and who are glad to make use of any and every alignment 
which they think may possibly he available against it. 

Some individuals within this latter class may not be- 
lieve in the existence of God, but may yet abstain from 
pubhcly avowing this absence of belief, contenting them- 
selves with denials of "creation" and "design," though 
these denials are really consequences of their attitude of 
mind respecting the most important and fundamental of all 
beliefs. 

Without a distinct belief in a personal God it is impoB- 
sible to have any religion worthy of the name, and no one 
can at the same time accept the Christian religion and deny 
the dogma of creation. 

" I believe in God," " the Creator of Heaven and 
Earth," the very first clauses of the Apostles' Creed, fear- 
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mally commit those who accept them to the assertion of 
this belief. If, therefore, any theory of physical science 
really conflicts with such an authoritative statement, its 
importance to Christians is unquestionable. 

As, however, " creation " fonns a part of " revelation," 
and as " revelation " appeals for ita acceptance to " reason," 
which has to prepare a basis for it by an intelligent accept- 
ance of theism on purely rational grounds, it is DeceBsary 
to start with a few words as to the reasonableness of belief 
in God, which indeed are less superfluous than some read- 
ers may perhaps imagine; "a few words," because this is 
not the place where the argument can be drawn out, but 
only one or two hints giveo in reply to certain modem 
objections. 

No better example perhaps can be taken, as a type of 
these objections, than a passage in Mr. Herbert Spencer's 
" First Principles." ' Tiiis author constantly speaks of the 
" ultimate cause of things " as " the unknowable," a terra 
singularly unfortunate, and, as Mr. James Martieeau has 
pointed out,' even self-contradictory : for that entity, the 

' See 2d edit., p. 113. 

'"EssajB, Philosophical and Theological," TrQbner & Co., Ilret Se- 
ries, 1866, p. 190, "£¥617 reUtire disability maj be read two wavB, 
A diaqualiScatioQ in the nature of thought for knowing x ia, from the 
other Bide, a diaqUBlification in the nature of x from being known. To 
Bay, then, that the First Cauaa ia wholly removed from our apprehension 
Ib Dot aimply a disclaimer of fftcnlty on out part ; it ia a chaise of in- 
ability againat the First Cause too. The dictum about it ia this : ' It ia 
a Being that may exist out of knowledge, but that is precluded from en- 
tering within the sphere of knowledge.' We arc told in one bresth that 
this Being must be in every sense ' perfect, complete, total — mcluding in 
itself all power, and transcending all law' (p. S8); and in another that 
this perfect omnipotent One a totally incapable of revealing any one of 
an infinite store of attributes. Need we point out the contradictions 
which thia position inrolvea? If you abide by it, yofi deny the Absolute 
and tnflnite in the very act of oIlinaiDg it, for, in debarring the First 
Cause from self-rerelation, you impose a limit on its nature. And, in the 
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knowli^l^ of the existence of which presses -itself em 
iiiorif aii<l more u|)on the cuhi\'ated intellect^ cannot be tiie 
link now II, still IfKs the UfJefiowabU^ because we eerttinlj 
know it, in tliat we know for certain that it exist& Naj 
inon', to |)n'<lic«te incognoscibilitj of it, is even a certain 
kiiowl<*<l^» of the mode of its existence. Mr. H. Spencer 
says : ' ** Hh; consciousness of an Inscrutable Power mtm- 
f«*Kt(*<l to us tlirou^h all phenomena has been growing ever 
clearer; and must eventually be freed from its imperfec- 
tion h. The certainty that on the one hand such a Power 
cxihtH, while on the other hand its nature transcends intu- 
ition, and is U^yond imagination, is the certainty toward 
which intelligence has from tlie first been prog;Tessing." 
One would think, then, that the familiar and accepted word 
*' the Inscrutable " (which is in this passage actually em- 
]>Ioyed, and to which no theologian would object) would 
be an infinitely Ixjtter term than " the unknowable." The 
alx^ve extract has, however, such a theistic aspect that 
some readers may think the opposition here offered super- 
fluous ; it may be well, therefore, to quote two other sen- 
tences. In another place he observes : * " Passing over the 
consideration of credibility, and confining ourselves to that 
of conceivability, we see that atheism, pantheism, and the- 
ism, when rigorously analyzed, severally prove to be abso- 
lutely unthinkable ; " and speaking of " every form of reli- 
gion," he adds,* " The analysis of every possible h3rpothesis 
proves, not simply that no hypothesis is sufficient, but that 
no hypothesis is even thinkable." The unknowable is ad- 
mitted to be a power which cannot be regarded as having 

very act of declaring the First Cause incognizable, yon do not permit H 
to remain unknown. For that only is unknown of which you can neither 
affirm nor deny any predicate ; here you deny the power of Belf-disclosure 
to the * Absolute/ of which, therefore, something is known — ^viz., that 
nothing can be known I '' 

" Loc. cit., p. 108. * Loc. cit., p. 43. • Loo. oit, p. 46. 
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sympathy with uB, but bb one to which no emotion what- 
ever can be ascribed, and we are expressly forbidden, " by 
didy" to a£Fimi personality of God as much as to deny it 
of Him. How such a being cau be presentecl as an object 
on which to exercise religious emotion it is difficult indeed 
to understand.' Aspiration, love, devotion to be poured 
forth upon what we can never know, upon what we can 
never affirm to know, or care for, us, our thoughts or actions, 
or to possess the attributes of wisdom and goodness ! The 
worship offered in such a religion must be, as Prof. Huxley 
says,' "for the most part of the silent aort" — silent not 
only as to the spoken woni, but silent as to the mental 
conception also. It will be difficult to distinguish the fol- 
lower of this religion from the follower of none, and the 
man who declines either to assert or to deny the existence 
of God is practically in the position of an atheist. For 
theism enjoins the cultivation of sentiments of love and de- 
votion to God, and the practice of their external expression. 
Atheism forbids both, while the simply non-theist abstains 
in conformity with the prohibition of the atheist, and thus 
' practically sides with him. Moreover, since man cannot 
imagine that of which he has no experience in any way 
whatever, and since he has experience only of human per- 
fections and of the powers and properties of inferior exist- 
ences, if be be required to deny human perfections and to 

• Mr. J. Martinean, in his " Easnys," vol. !., p. 211, observes : " Mr. 
SpcDcar'a coDdllions of ptoiu worsliip are Imrd to satisfy ; there muBt be 
between the Dirine and human no comiaunloii of thcnight, relations of 
conscience, or approaoh of affection." ..." But jou cannot constitute 
a rclrgion out of myster; alone, any more than out of knowledge alone; 
nor can you measure the relation of doctrines to humility and piety b; 
the mere amount of conscious darkness wbiuh they leave. All worship, 
being directed to what is aboiii ns and transcends our comprehension, 
stands in presence of a mystery. But Dot all that stands before a mys- 
tery IB worship." 

' " Lay Sermons," p. 20. 
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alMtaiii fntm making use of such conceptions, he is therebj 
iirccssarily nHluccHl to others of an inferior order. Mr, E 
S|N*ii('er says," '* Those who espouse this alternative posi- 
tioii make ^hc erroneous assumption tliat the choice is be- 
tween |KTKoiiality and something lower than personalitj; 
whereas the choice) is rather between personality and some- 
thing higher. Is it not just possible that there is a mode 
of b<Miig as mu(*h transcending intelli^nce and will as 
thest; transcend mechanical motion ? " 

^^ It is true we arc totally unable to conceive any such 
higher mode of being. But this is not a reason for ques- 
tioning its existence; it is rather the reverse." ^ May we 
not therefore rightly refrain from assigning to the ^ ultimate 
cause' any attributes whatever, on the ground that such 
attributes, derived as they must be from our own natures, 
are not elevations but degradations ? " The way, how- 
ever, to arrive at the object aimed at (L e., to obtain the 
best attainable conception of the First Cause) is not to re- 
frain from the only co?iC€ption8 possible to us^ but to seek 
the very highest of these, and then declare their utter inad- 
equacy; and this is precisely the coiu*se which has been 
pursued by theologians. It is to be regretted that, before 
writing on this matter, Mr. Spencer did not more thorough- 
ly acquaint himself with the ordinary doctrine on the sub- 
ject. It is always taught in the Church schools of divinity, 
that nothing, not even existence, is to be predicated univo- 
cally of " God " and " creatures ; " that, after exhausting 
ingenuity to arrive at the loftiest possible conceptions, we 
must declare them to be utterly inadequate; that, after all, 
they are but accommodations to human infirmity; that 
they are in a sense objectively false (because of their inad- 
equacy), though subjectively and very practically true. 
But the difference between this mode of treatment and that 
adopted by Mr. Spencer is wide indeed ; for the practical 

® Loc. cit., p. 109. 
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result of the mode inculcated by tlie Church is, that each 
one may freely affirm and act upon the highest humaa con- 
ceptions he can attain of the power, wisdom, and goodness 
of God, His watchful care, Hia loving providence for every 
man, at every moment and in every need; for the Chris- 
tian knows that the falseness of his conceptions lies only in 
their inadequacy; he may therefore strengthen and re- 
fresh himself, may rejoice and revel in conceptif 
goodness of God, drawn from the tenderest hum 
of fatherly care and love, or he may chasten i 
himself by consideration of the awful holiness 
proachable majesty of the Divinity derived from 
sources, knowing that no thought of man can ev 
anouffh, can ever attain the incomprehensible reality, which 
nevertheless really is all that can be conceived, pliu an in- 
conceivable infinity beyond. 

A good Olustration of what is here meant, and of the 
difference between the theistic position and Mr, Spencer's, 
may be supplied by an example he has himself proposed. 
Thus,' be imagines an intelligent watch speculating as to 
its maker, and conceiving of him in terms of watch-being, 
and figuring him as furnished with springs, escapements, 
cogged wheels, etc, hia motions facilitated by oil — in a 
word, like himself. It is assumed by Mr. Spencer that this 
necessary watch conception would be completely false, and 
the illustration is made use of to show " the presumption of 
theologians " — the absurdity and unreasonableness of those 
men who figure the incomprehensible cause of all phenom- 
ena as a Being in some way comparable with man. Now, 
putting aside for the moment ail other considerations, and 
accepting the illustration, surely the example demonstrates 
rather the unreasonableness of the objector }iimselff It is 
true, indeed, that a man is an organism indefinitely more 
complex and perfect than any watch ; but, if the watch 

• Loc. cil., p. Ill 
12 
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could only conceive of its maker in watch terms, or else in 
terms altogether inferior, the watch would plainly be right 
in- speaking of its maker as a, to it, inconceivably perfect 
kind of watch, acknowledging, at the same time, that this, 
its conception of him, was utterly inadequate^ although the 
best its inferior nature allowed it to form. For, if, instead 
of so conceiving of its nuiker, it refused to make use of these 
relative |>erfections as a makeshift, and so necessarily 
thought of him as amorphous metal, or mere oil, or by the 
help of any other inferior conception which a watch might 
be imagined capable of entertaining, that watch would be 
wrong indeed. For man can much more properly be coin- 
pared with, and has much more affinity to, a perfect watch 
in full activity than to a mere piece of metal, or drop of oiL 
But the watch is even more in the right still, for its maker, 
man, virtually Juis the cogged wheels, springs, escapements, 
oil, etc., which the watch's conception has been supposed to 
attribute to him ; inasmuch as all these {>arts must have 
existed as distinct ideas in the human watchmaker's mind 
before he could actually construct the clock formed by him. 
Nor is even this all, for, by the hypothesis, the watch thinks^ 
It must, therefore, think of its maker as " a thinking being," 
and in this it is ahsolvJtdy and completely rights* Either, 
therefore, the hypothesis is absurd^ or it actually demanr 
sirates the very position it was chosen to refuJte. Unques- 
tionably, then, on the mere ground taken by Mr. Herbert 
Spencer himself, if we are compelled to think of the First 
Cause either in human terms (but with human imperfections 
abstracted and human perfections carried to the highest con- 
ceivable degree), or, on the other hand, in terms decidedly 
inferior, such as those are driven to who think of Him, but 
decline to accept as a help the term " personality," there 

i<) In this criticism on Mr. Herbert Spencer, the author finds he has 
been anticipated by Mr. James Martineao. (See " Essays," roL L, p. 
208.) 
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can be no question but that the first conception is immea^'i 
urably nearer the truth than the second. Yet the latter u 
the one put forward and advocated by that author in spite 
of its unreasonableness, and in spite also of its conflicting' I 
with the whole moral nature of man and all his noblest'] 
aspirations. 

Again, Mr. Herbert Spencer objects to the conception 1 
of God as " first cause," on the ground that " when our syn> I 
bolio conceptions are such that no cumulative or indirect I 
processes of thought can enable us to ascertain that there 1 
are corresponding actualities, nor any predictions be made ! 
whose fulfilment cin prove this, then they are altogether 
vicious and illusive, and in no way distinguishable from | 
pure fictions." " 

Now, it is quite true that " symbolic conceptions," which M 
are not to bo justified either (1) by presentations of sense, I 
or ('^) by intuitions, are invalid as representations of r^a 
truth. Yet the conception of Giod referred to is justified byl 
our primary intuitions, and we can assure ourselves that itM 
does stand for an actuality by comparing it with (1) c 
intuitions of iree-will and causation, and (3) our intuitions* 
of morality and responsibility. That we have these intui- 
tions is a point on wbich the author joins issue with Mr. 
Spencer, and confidently affirms that they cannot logically 
be denied without at the same time complete and absolute 
skepticism resulting from such denial — skepticism wherein 
vanishes any certainty as to the existence both of Mr. 
Spencer and his critic, and by which it is equally impossible 
to have a thought free from doubt, or to go so far as to 
affirm the existence of that very doubt or of the doubter who 
doubts it. 

It may not be amiss here to protest against the intoler- 
able assumption of a certain school, who are continually 
talking in lofty terms of "science," but who actually speak 
" Loc. cit, p. 29. 
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of primary religious coacepttons as " unscienti6c," and 
liubitually employ the word "science," when they ebould 
limit it bv the prefis "jiUysical." Tljis is the more aniazing, 
as not B few of this school adopt tlie idealist philosophy, and 
affirm that *' matter and force " ore but names for certain 
" modes of consciousneBB." It might be expected of them 
at least to admit that opinionB whith repose on primarj- and 
fundamental intuitions are eBpecially and par excellence 
scientific. 

Such are some of the o^eetiona to the Christian concep- 
tion of God. We may now turn to those which are directed 
against God as the Creator, i. e., as the absolute originator 
of the universe, without the employment of any preexisting 
means or materiul. This is again considered by Mr. Spea- 
cer as a thoroughly illegitimate symbolic conception, as 
much BO as the atheistic one — the difEculty as to a ael/^ 
txistent Oreator being in his opinion equal to that of a eel^ 
existent universe. To this it may be rephed that both are 
of course equally unimaginable, but that it is not a question 
of facility of conception — not which is easiest to conceive, 
but which best accounts for, and accords with, psychological 
facts; namely, with the above-mentioned intuitions. It is 
contended that we have these primary intuitions, and that 
with these the conception of a self-esistent Creator is per- 
fectly harmonious. On the other hand, the notion of a 
aelf-existent universe— that there is no real distinction 
between the finite and the infinite — that the universe and 
ourselves are one and the same things with the infinite and 
the self-existent — these assertions, in addition to being un- 
imaginable, contradict our primary intuitions. 

Mr. Darwin's objections to "Creation" are of q 
different hind, and, before entering upon them, it w 
well to endeavor clearly to understand what we t 
"Creation," in the various senses in which the tern ii 
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la the strictest and highest sense " Creation " la the 
absolute origination of any thing iiy G!od without preHxist- 
ing means or material, and is a aupematural act." 

In the secondary and lower sense, "Creation" is the 
formation of any thing by God derivatively ; that ia, that 
the preceding matter has been created with the potentiahty 
to evolve from it, under suitable conditions, all the various 
forms it subsequently assuniea. And this power having 
been conferred by God in the first instance, and those laws 
and powers having been instituted by Him, through the 
action of which the suitable conditions are supplied. He is 
said, in this lower sense, to create such various subsequent 
forms. This is the natural action of God in the physical 
world, as distinguished from His direct, or, as it may be here 
called, supernatural action. 

In yet a third sense, the word " Creation " may be more 
or less improperly applied to the construction of any com- 
plex formation or state by a voluntary selfK»nacious being 
who makes use of the powers and laws which Grod has im- 
posed, as when a man is spoken of as the creator of a 
museum, or of "his own fortune," etc Such action of a 
oreated conscious intelligence is purely natural, but more 
than physical, and may be conveniently spoken of as hypeii- 
physicaL 

We have thus (1) direct or supernatural action; (2) phys- 
ical action ; and (3) hj-perphysical action — the two latter 
both belonging to the order of nature." Neither the phys- 
ical nor the hyperphysical actions, however, exclude the 

'■ The author tneunB by this, thit it ia dinetli/ sod innnedialJi/ the 
&ct of God, (he word " napornatunil " being used in a sense coaTenient 
tor the purposes of this irorli, and not in its ordinnrj theological seme. 

" Th« phrus« " order of ofttutc " ia Dot here used in its tbeolo^cal 
•anw M 4lMin^iihed ffom the "order of grttL'e," bat as a term, here 
etni , 1o ilwiow ■uliiiii^ »n< 'iii''. to dtrnct uid immedinte Dirine ill- 
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idea of the Divine concurrence, and with every consistent 
tlicist that idea is necessarily included. Dr. Asa Graj has 
given (expression to this." He says, " Agreeing that plants 
and animals Avere produced by Omnipotent fiat does not 
exclude tlie idea of natural order and what we call second- 
ary causes. The record of the fiat — * Let the earth bring 
forth grass, tlie herb yielding seed,' etc., *let the earth 
bring forth the living creature after his kind ' — seeofis even 
to imply them," and leads to the conclusion that the various 
kinds were i)roduced through natural agencies. 

Now, much confusion has arisen from not keeping 
clearly in view tliis distinction between dbsohUe creation 
and derivative creation. With the first, physical science 
has plainly nothing whatever to do, and is impotent to 
prove or to refute it. The second is also safe fix>m any at- 
tack on the part of physical science, for it is primarily 
derived from psycliical not physical phenomena. The 
greater part of the apparent force possessed by objectors 
to creation, like Mr. Darwin, lies in their treating the asser- 
tion of derivative creation as if it was an assertion of abso- 
lute creation, or at least of supematm'al action. Thus, he 
asks whether some of his opponents believe " that, at innu- 
merable periods in the earth's history, certain elemental 
atoms have been commanded suddenly to flash into living 
tissues." " Certain of Mr. Darwin's objections, however, 
are not physical, but metaphysical^ and really attack the 
dogma of secondary or derivative creation, though to some 
perhaps they may appear to be directed against absolute 
creation only. 

Thus he uses, as an illustration, the conception of a man 
who builds an edifice from fragments of rock at the base of 
a precipice, by selecting, for the construction of the various 

14 « ^ Ytqq Examination of Darwin's Treatise," p. 29, reprinted from 
the Atlantic Monthly for July, August, and October, 1860. 
" "Origin of Species," 6tk edit., p. 671. 
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parts of the building, tlic pieces wliicli are the most suitable, 
owing to the shape they happen to have broken into, Aftei^ 
ward, alluding to this illustration, he aays : " " The shape of 
the fragments of stone at the base of our precipice may be 
called accidental, but this is not strictly correct, for the 
shape of each depends on a long sequence of events, all 
obeying natural laws, on thS nature of the rock, OD the lines 
of stratification or cleavage, on the form of the mountain 
which depends on its upheaval and subsequent denudation, 
aod lastly, on the storm and earthquake which threw down 
the fragments. But, in regard to the use to which the 
• firagraents may be put, their shape may strictly be said to 
be accidental And here we are led to face a great difficulty, 
ill alluding to which I am aware that I am travelling beyond 
my proper province." 

" An omniscient Creator must Lave foreseen everyoonse- i 
quence which results from the laws imposed by Him ; but i 
can it be reasonably maintained that the Creator intention- 
ally ordered, if we use the words in any ordinary sense, that 
certain fragments of rock should assume certain shapes, so 
that the builder might erect his edifice ? If the various 
laws which have determined the shape of each fragment 
were not predetermined for the builder's sake, can it with ( 
any greater probability be maintained that He specially 
ordained, for the sake of the breeder, each of the innumera- 
ble variations in our domestic animals and plants — many 
of these variations being of no service to man, and not ' 
beneficial, far more often injurious, to the creatures theni- 
selves? Did He ordain that the crop and tail-feathens of 
the pigeon should vary, in order that the fancier might 
make his grotesque pouter and lantail breeds ? Did He ^ 
cause the ftume and mental qualities of the dog to vary, itt * 
order that a breed might be formed of indomitable ferocity, I 
with jaws fitted to pin down the bull for man's brutal sport? 
>■ ''Acimiils and Plunls undoc DomesticatioD," roL iL, p. 131 
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But, if we give up the principle in one case — ^if we do not 
admit that the variations of the primeval dp^ were inteo- 
tionally ^idecl, in order that the greyhound, for instance, 
that perfect image of symmetry and vigor, might be 
formed — no sliadow of reason can be assi^ed for the 
belief that the variations, alike in Nature, and the result of 
the same general laws, which have been the groiindwoik 
tlirough " Natural Selection " of the formation of the most 
perfectly-adapted animals in the world, man included, were 
intentionally and specially guided. However much we 
may wish it, we can hardly follow Prof. Asa Gray in his 
belief that ' variation has been led along certain beneficial « 
lines,' like a stream ' along definite and useful lines of irri- 
gation.' " 

" If we assume that each particular variation was from 
the beginning of all time preordained, the plasticity of the 
organization, which leads to many injurious deviations of 
structure, as well as that redundant power of reproduction 
which inevitably leads to a struggle for existence, and, as a 
consequence, to the " Natural Selection " and survival of the 
fittest, must appear to us suj>erfluous laws of Nature. On 
the other hand, an omnipotent and omniscient Creator or- 
dains every thing and foresees every thing. Thus we are 
brought face to face with a difl&culty as insoluble as is that 
of free-will and predestination." 

Before proceeding to reply to this remarkable passage, 
it may be well to remind some readers that belief in the 
existence of God, in His primary creation of the universe, 
and in His derivative creation of all kinds of being, inor- 
ganic and organic, do not repose upon physical phenomena, 
but, as has been said, on primary intuitions. To deny or 
ridicule any of these beliefs on physical grounds is to com- 
mit the fallacy of ignorcUio elenchi. It is to commit an 
absurdity analogous to that of saying a blind child could 
not recognize his father because he could not see him, for- 
getting that he could hear and fed him. Yet there are 
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Boine who appear to find it unreasonable and absurd that 
men should regard phenomena in a light not fiunished b^ 
or deducible from the very phenomena themselves, although 
the men so regarding them avow that the light in which 
they do view them comes from quite another aonrce 
as if a man, A, coming into B's room and finding there a ' 
butterfly, should insist that B had no right to believe that 
the butterfly had not flown in at the open window, inasmuch 
as there was nothing about the room or insect to lead to 
any other belief; while B can well sustain hia right s 
believe, be having met C, who told him he brought in the 
chrysalis, and, having seen the insect emerge, took away the 

By a similarly narrow and incomplete view, the asser- ] 
tion that human conceptions, such as " the vertebrate idea," 
etc., are ideas in the mind of God, is sometimes ridiculed; 
as if the assertors either on the one hand pretended to some 1 
prodigious acuteness of mind — a fat^reaching genius not 
possessed by most natural ists^-or, on the other h 
they detected, in the very phenomena furnbhing such I 
special conception, evidences of Divine imaginings. But I 
let the idea of God, according to the highest conceptions 
of Christianity, be once accepted, and then it becomes 
simply a truism to say that the mind of the Deity contains 
all that is good and positive in the mind of man, plus, of ] 
course, an absolutely inconceivable infinity beyond. That 
thus such human conceptions may, nay must, be asserted to 
be at the same time ideas in the Divine mind also, as every 
real and separate individual that has been, is, or shall be, is 
present to the same mind. Nay, more, that such human | 
conceptions are but faint and obscure adumbrations of ooi^ I 
responding ideas which esist in the mind of Grod in perfec- 
tion and fulness. " 

''< The Rfv. BadcD Ponell saja: "Ml aciencea approach perfection ai 
tbey appnMoh M a unit; of first prinolplee — in all c«ms v 
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The llioist, having arrived at his thcistic convictions from 
quite other sources than a consideration of zoological or 
lK>taiii('iiI phenomena, n'tunis to the consideration of such 
pheiiouiena and views them in a theistic light, without of 
cours(* assert iuf^ or implying that such light has been de- 
rived fnnn them^ or that there is an obligation of reason so 
to vi<*\v tli(Mn on the part of others who refuse to enter upon 
or to accept those otht»r sources whence have been derived 
the theistic convictions of the theist. 

But Mr. Darwin is not guilt}' of arguing against meta- 
jihysical ideas on physic^al grounds only, for he employs 
very distinctly metaphysical ones; namely, his conceptions 
of the nature and attributes of the First Cause. But what 
conc(»ptions does he offer us ? Nothing but that low an- 
thropomorphism which, unfortunately, he so often seems to 
tr(?at as the necessary result of Theism. It is again the 
dummy, hcl[)less and deformed, set up merely for the purpose 
of being knocked down. 

tending toward certain high elementary conceptione which are the repre- 
sentutivcs of the unity of the great archetypal ideas according to which 
the whole flystem is arranged. Inductive conceptions, very partially and 
impL-rfoctly realized and apprehended by human intellect, are the expo- 
nents in our minds of these great principles of Nature." 

" All science is but the partial reflection, in the reason of man, of the 
great all-pervading reason of the universe. And thus the unify of science 
is the reflection of the unity of Nature, and of the unity of that supreme 
reason and intelligence which pervades and rules over Nature, and from 
whence all reason and all science is derived." (Unityof Worlds, Essay 
I, § ii. ; Unity of Sciences, pp. 79, 81.) Also he quotes from Oersted's 
"Soul in Nature" (pp. 12, 16, 18, 87, 92, 377). "If the laws of reason 
did not exist in Nature, we should vainly attempt to force them upon 
her : if the laws of Nature did not exist in our reason, we should not be 
able to comprehend them." ..." We find an agreement between our 
reason and works which our reason did not produce." ..." All exist- 
ence is a dominion of reason." " The laws of Nature are laws of reason, 
and altogether form an endless unity of reason ; . . . one and the same 
throughout the universe." 
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It must once more be inaiated oil, that, though man is 
indeed compelled to conceive of Gied in human terms, and 
to speak of Him by epithets objectively false, from their 
hopeless inadequacy, yet nevertheless the Christian thinker 
declares that inadequacy in the strongest manner, and vehe- 
mently rejeots from his idea of God all terms distinctly im- 
plying infirmity or limitation. 

Now, Mr. Darwin speaks as if all who believe in the 
Almighty were compelled to accept as really applicable to 
the Deity conceptions which affirm limits and imperfections. 
Thus he says : " Can it be reasonably maintained that tbe 
Creator intentionally ordered " " that certain fragments of 
rock should assume certain shapes, so that the builder 
might erect his edifice f " 

Why, surely every theist must maintain that in the first 
foundation of the universe — the primary and absolute crea- 
tion — God saw and knew every purpose which every atom 
and particle of matter should ever subserve in all suns and 
systems, and throughout all coming seons of time. It is 
almost incredible, but neverthelesa it seems necessary to 
think that the difficulty thus proposed rests on a sort of 1 
notion that amid the boundless profusion of Nature there « 
is too much for God to superintend ; that the number of 1 
objects ia too great for an infinite and omnipresent being j 
to attend singly to each and all in their due proportions and ' 
needs I In the same way Mr. Darwin asks whether God can 
have ordered the race variations referred to in the passage 
last quoted, for the considerations therein mentioned. To 
this it may be at once replied that even man often has 
several distinct intentions and motives for a single action, . 
and the theist has no difficulty in supposing that, out of a 
infinite number of motives, the motive mentioned ia 6 
case may have been an exceedingly subordinate on& 
theist, though properly attributing to God what^^ 
of a better term, he oalla " purpose " and * ~ 
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affirms that the limitations of human purposes and motives 
are by no means applicable to the Divine ^' purposes." Out 
of many, say a thousand million, reasons for the institution 
of the laws of the physical universe, some few are to a 
certain extent conceivable by us ; and amongr these the 
benefits, material and moral, accruing £ix)m them to men, 
and to each individual man in every circumstance of his 
life, play a certain, perhaps a very subordinate, part." As 
Baden I'owell observes, ^ How can we undertake to affirm, 
amid all the possibilities of things of which we confessedly 
know so little, that a thousand ends and purposes may not 
be answered, because we can trace none, or even imagine 
none, which seem to our short-sighted feumlties to be an- 
swered in these particular arrangements ? " ** 

The objection to the bull-dog's ferocity in connection 

^" In the same way Mr. Lewes, in criticising the Duke of Argyll^s 
"Reign of Law" (FwrtnighiJy Review, July, 186Y, p. 100), asks whether 
we should consider that man wise who spilt a gallon of wine in order to 
fill a wine-glass ? But, because we should not do so, it by no means 
follows that we can argue from such an action to the action of God in 
the visible universe. For the man^s object, in the case supposed, is 
simply to fill the wine-glass, and the wine spilt is so much loss. With 
Ood it may be entirely different in both respects. All these objections 
are fully met by the principle thus laid down by St Thomas Aquinas : 
" Quod si aliqua causa particularis deficiat a suo eflfectu, hoc est propter 
aliquam causam particularem impediantem quae continetur sub ordine 
causae universalis. Unde eflfectus ordinem causae universalis nuUo modo 
potest exire." . . . ^*Sicut indigestio contingit praeter ordinem yirtutis 
nutritivae ex aliquo impedimento, puta ex grossitie cibi, quam necesse est 
reducere in aliam causam, et sic usque ad causam primam universalem. 
Gum igitur Deus sit prima causa universalis non unius generi tantum, 
Red universaliter totius entis, impossibile est quod aliquid contingat 
praeter ordinem divinae gubemationis ; sed ex hoc ipso quod aliquid ex 
un& parte videtur exire ab ordine divinae providentiae, quo consideratur 
secundam aliquam particularem causam, necesse est quod in eundem 
ordinem relabatur secundum aliam causam." — Sum, Theol,y p. L, q. 19, 
a. 6, and q. 103, a. 1. 

" " Unity of Worlds," Essay iL, § ii, p. 260. 
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with "man'B brutal sport" opeDs up the faiailiar but vast 
questioD of the existence of evil, a problem the discuesioa > 
of whioh would beout of place here. Considering, however, 
the very great stress which is laid in the present day on the 
subject of animal suffering by so many amiable and excel' i 
lent people, one or two remarks on that matter may not be i 
superfluous. To those who accept the belief in God, the 
soul and moral responGibility ; and recognize the full results 
of that acceptance — to such, physical suffering and moral 
evil are simply incommensurable. To them the placing of 
Qon-moral beings in the same scale with moral agents will 
be utterly unendurable. But even considering physical i 
pain only, all must admit that this depends greatly on the 
mental condition of the sufferer. Only during conscious- 
ness does it exist, and only in the most highly-organized 
men does it reach its acme. The author has been assured 
that lower races of men appear less keenly sensitive to physi- 
cal pain thau do more cultivated and refined human beings. 
Thus only in man can there really be any intense degree of 
Buffering, because only in him is there that intellectual rec- 
ollection of past moments and that anticipation of future 
ones, which constitute in great part the bitterness of suf- 
fering.'" The momentary pang, the present pain, which 
beasts endure, though real enough, is yet, doubtless, not to 
be compared as to its intensity with the suffering which is 
produced in man through his high prerogative of self^ion- 



As to the " beneficial lines " (of Dr. Asa Gray, be- 
fore referred to), some of the facts noticed in the preceding 
chapters seem to point very decidedly in tliat direction, but | 

" See (lie cxceedinglj good puseage oo thia anhject bj the Rex. Dr. 
Newman, in bis " Diacourxea fur Mixed CoagregationB," IBSO, p. SIS. 

■' See Mr. Q. H. Leves's "Seaside Studies," for BOme eicellent re- 
mni'ks, beginning at p. 329, ai to the bduU sueccptibllit; of cerUia Sl^ 
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aM mast admit that the actual existing outcome is hr more 
" lH»ii(»ficiul " than the reverse. The Datural universe has 
resuhcMl in tho (h^velopment of an unmistakable hannonj 
and iKMiuty, and in a decided preponderance of good and of 
happiness over their opposites. 

Even if ** laws of Nature " did appear, on the theistio 
hypothesis, to be " sui^rfluous " (which it is hy no means 
intended here to admit), it would be nothing less than pue- 
rile to prefer rejecting the hypothesis to conceiving that 
the appearance of superfluity was probably due to human 
ignorance ; and this especially might be expected from nat- 
uralists to whom the interdependence of Nature and the 
harmony and utility of obscure phenomena are becoming 
continually more clear, as, e. g., the structure of orchids to 
their illustrious expositor. 

Having now cleared the ground somewhat, we may turn 
to the question what bearing Christian dogma has upon 
evolution, and whether Christians, as such, need take up 
any definite attitude concerning it. 

As has been said, it is plain that physical science and 
*' evolution " can have nothing whatever to do with absolute 
or primary creation. The Rev. Baden Powell well expresses 
tliis, saying : " Science demonstrates incessant past changes, 
and dimly points to yet earlier links in a more vast series 
of development of material existence ; but the idea of a fte- 
ginning^ or of creation^ in the sense of the original operation 
of the Divine volition to constitute Nature and matter, is be- 
yond the province of physical philosophy." '• 

With secondary or derivative creation, physical science 
is also incapable of conflict ; for the objections drawn by 
some writers seemingly from physical science are, as has 
been already argued, rather metaphysical than physicaL 

Derivative creation is not a supernatural act, but is 
simply the Divine action by and through natural laws. To 

*' " Philosophy of Creation," Essay iil, § iv., p. 480. 
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recognize such action in auch lawa is a religious mode of re- 
garding piienomena, wliioh a consistent tiieist must neces- 
sariJy accept, and which an atheistic behever must similarly 
reject. But this conception, if deemed superfluous by any 
naturalist, can never be shown to be false by any investiga- 
tions concerning nati^al laws, the constant action of which 
it presupposes. 

The conflict has arisen through a misunderstanding. 
Some have supposed that by " creation " was necesMrily 
meant either primary, that is, absolute creation, or, at least, 
some supernatural action ; they have therefore opposed the 
dogma of " creation " in the imagined interest of physical 
science. 

Others have supposed that by "evolution" was neces- 
sarily meant a denial of Divine action, a negation of the 
providence of God. They have therefore combated the 
theory of " evolution " in the imagined interest of religion. 

It appears plain, then, that Christian thinkers are perfectly 
free to accept the general evolution theory. But are there 
any theological authorities to justify this view of the mat- 
ter? 

Now, considering how extremely recent are these bio- 
logical speculations, it might hardly be expected a pHori 
that writers of earlier ages should have given expression to 
doctrines harmoniziog in any degree with auch very modern 
views," nevertheless such most certainly is the case, and it 

" It seems ahnogt strange that modem English thought shonld so 
lang bold bIooC from funiliBT oominurLian with ChriiitiaD writers of other 
sgea and conntriee. It is rarely iodeeil that ocqaamtance is shOHii with 
Euch authors, though a height example to the contrar; waa eet by Sir 
WiHiuD Hmniltan. Sir Chu-les Lyeli (in his "Principlea of Oeolog}'," 
^th edition, p. 36) speskB with ftpproTal of the earij Italinn geologist*. 
Of Vallisneri he bbjb, " I return with pleaeure to the geolo^ats of Italy 
who preceded, as hits been already ehoiro, the Daturalists of other coun- 
tries in their iuTostigations into the ancient history of the CHrth, and who 
Btlll maintaiDed a deoidad preemiDeooe. They refiited and ridiculed the 
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would be easy to give numerous examples. It will be bet* 
t4T, however, only to cite one or two authorities of weight 
Now, fM^rhaps no writer of the earlier Christian ages could 
be quoted whose authority is more generally recognized 
than that of St. Augustine. The same may be said of the 
mediaeval period, for St Thomas Aquinas ; and, since the 

phydico-theological syBtcms of Burnet, T^ldfiton, and Woodward ; while 
ValliMDcrif in bin comments on the Woodwardian theory, remarked how 
muclf the intcreotfl of religion, as well as those of sound philosophy, had 
suflfereil bv perpetually mixing up the sacred writings with questions 
of pbynical science." Again, he quotes the Carmelite friar Generelfi, 
who, illustrating Moro before the Academy of Cremona in 1749, strongly 
opposed those who would introduce the supernatural into the domain of 
Nature. " I hold in utter abomination, most learned Academicians ! 
those systems which are built with their foundations in the air, and can* 
not be propped up without a miracle, and I undertake, with the assist- 
ance of Moro, to explain to you how these marine monsters were trans- 
ported into the mountains by natural causes." 

Sir Charles Lyell notices with exemplary impartiality the spirit of in- 
tolerance on both sides. How in France, Buffon, on the one hand, was 
influenced by the theological faculty of the Sorbonne to recant his theory 
of the earth, and how Voltaire, on the other, allowed his prejudices to 
get the better, if not of his judgment, certainly of his expression of it 
Thinking that fossil remains of shells, etc., were evidence in favor of or- 
thodox views, Voltaire, Sir Charles Lyell (Principles, p. 56) tells us, 
" endeavored to inculcate skepticism as to the real nature of such shells, 
and to recall from contempt the exploded dogma of the sixteenth cen- 
tury, that they were sports of Nature. He also pretended that vegetable 
impressions were not those of real plants." ..." He would sometimes, 
in defiance of all consistency, shift his ground when addressing the vul- 
gar ; and, admitting the true nature of the shells collected in the Alps 
and other places, pretend that they were Eastern species, which had 
fallen from the hats of pilgrims coming from Syria. The numerous essays 
written by him on geological subjects were all calculated to strengthen 
prejudices, partly because he was ignorant of the real state of the science, 
and partly from his bad faith." As to the harmony between many early 
Church writers of great authority and modem views as regards certain 
matters of geology, see " Geology and Revelation," by the Rev. Gerald 
Molloy, D. D., London, 1870. 
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movement of Luther, Suarez may be taken as a writer widely 
venerated as an authority, and one whose orthodoxy has 
never been questioned. 

It must be borne in mind that, for a considerable time 
after even the last of these writers, no one had disputed the 
generally-received view as to the small age of the world or 
at least of the kinds of animals and plants inhabiting it. It 
becomes therefore much more striking if views formed under 
such a condition of opinion are found to harmonize with 
modem ideas regarding " Creation " and organic life. 

Now, St. Augustine insists in a very remarkable manner 
on the merely derivative sense in which God's creation of or- 
ganic forma is to be understood ; that is, that God created 
them by conferring on the material world the power to evolve 
them under suitable conditions. He says in his book on 
Genesis: " "Terrestria animalia, tanquam ei ultimo ele- 
mento mundi ultima; ni\a\oTiutiiis potentialil^, quorum nu- 
meros tempus postea visibiliter explicaret." 

Again he sa3's : 

" Sicut autem in ipso grano Jnvisibiliter erant omnia 
eimul, qufe per tempora in arborem surgerent ; ita ipse mun- 
dus cogitandus est, cum Deus simvi omnia creavit, habuisse 
fiimul omnia quse in illo et cum illo facta sunt quando foetus 
est dies ; non solum coelum cum sole et lun& et sideribus 
. . . . ; sed etiam ilia quie aqua et terra produxit potentialiter 
atque causaliter, priusquam per temporum moras its exori- 
rentur, quomodo nobis jam nota sunt in eis operibus, qu» 
Deus usque nunc operatur." " 

" Omnium quippe rerum quie corporaliter visibiliterque 
nascuntur, occulta quiedam aemina in istis corporeis mundi 
hujua elementis latent" " 

" "Da Geneai ad Litt.," lib. v., op. v., No, 14 in Ben. Edition, roL 
iiL, p. Igfl. 

" Lib. cit,, c»p. iiii,, No. 44. 

" Lib, cit, "De Trinitate," lib. iiL, c^. -no., No. 14. 
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And again : ^^ Ista quippc originaliter ac primordialiter 
in quadani textura elemeutorum cuncta jam creata sunt ; sed 
acceptis opportunitatibus prodeunt." '^ 

St. Tlionias Aquinas, as was said in the first chapter, 
quot<.»s with approval the saying of St. Augustine, that in 
the first institution of Nature we do not look for Mirades^ 
but for the latos of Nature : " In prima institutione natune 
non qua'ritur niiraculum, sed quid natura renun habeat, ut 
Augustinus dicit." " 

Again, he quotes with approval St. Augustine's a8se^ 
tion that the kinds were created only derivatively, ^^patentp- 
aliter tantum,^^ '• 

Also he says : " In prima autem rerum institutione fuit 
principium activum verbum Dei, quod de materia elementari 
produxit animalia, vel in actua vel virtiUCj secundum Aug. 
lib. 5 de Gen. ad lit c. 5." " 

Speaking of " kinds " (in scholastic phraseology " sub- 
stantial forms") latent in matter, he says: "Quas qui- 
dam posuenint non incipere per actionem naturse sed prius 
in materia exstitisse, ponentes latitationem formarum. Et 
hoc accidit eis ex ignorantia materiae, quia nesciebant distin- 
guere inter potcntiam et actum. Quia enim formae praeex- 
istunt eas simpliciter prseexistere." *^ 

Also Cornelius d Lapide *' contends that at least certain 
animals were not absolutely, but only derivatively created, 
saying of them, " Non fuerunt creata formaUter, sed poten- 
tialiter." 

As to Suarez, it will be enough to refer to Disp. xv. § 
2, n. 9, p. 508, t. i. Edition Vives, Paris ; also Nos. 13-15, 

*' Lib. cit., cap. ix., No. 16. 

'^ St. Thomas, Summa, i., quest. 67, art. 4, ad 8. 

*• Primae Partis, vol. ii., quest. 74, art. 2, 

^ Lib. cit., quest. 71, art. 1. 

2^ Lib. cit., quest. 45, art. 8. 

** Vide In Genesim Comment., cap. L 
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and many other references to the same effect could easily 
be given, but these may suffice. 

It is then evident that ancient and most venerable theo- 
logical authorities distinctly assert derivative creation, sod 
thus harmonize with all that modem science can possibly 
require. 

It may indeed truly be said with Roger Bacon, " The 
saints never condemned, many an opinion which the modems 
think ought to be condemned." " 

The various extracts given show clearly how far " evolu- 
tion" is from any necessary opposition to the moat orthodox 
theology. The same may be said of apontaneous genera- 
tion. The most recent form of it, hitely advocated by Dr. 
H. Charlton Baatian," teaches that matter exists in two 
different forniB, the crystalline (or statical) and the colloidal 
(or dynamical) conditions. It also teaches that colloidal 
matter, when exposed to certain conditions, presents the 
phenomena of life, and that it can be formed from crystal- 
bne matter, and thus that the prima materia, of which these 
are diverse forms, contains potentially all the mnltitudinouB 
kinds of animal and vegetable existence. This theory, more- 
over, harmonizes well with the views here advocated, for 
just as crystalline matter builds itself, under suitable con- 
ditions, along certain d^nite lines, so analogously colloidal 
matter has its d^nUe lines and directions of development. 
It is not collected in haphazard, accidental aggregations, 
but evolves according to its proper laws and special proper- 



" Bogei Bacon, Opus certium, o. a.., p. 27, quoted in tbe Rambler 
for I8B8, vol. li!., p. 37B, 

•* Sea Natun, June and Julj, 1870. Those who, like Profs. Hn\!ey 
aad Tyndall, do doI accept hia conolueioiiB, none the leas agree with him 
in prini^iple, thoiigh they limit tho crolulion of the organic world frnin 
Iho inoi^nnic to a very remote period of the world's hiatnrj. (See ProC 
Huilej'a address to the Britiab Asaooiation at LiTorpool, 18^0, p. 17.) 
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The perfect orthodosy of these views U unquestionable. 
Nothing is plainer from the venerable writers quoted, as well 
as from a mass of other authorities, than that " the super- 
natural " is uot to be looked for or expected in the sphere 
of mere Nature. For this statement there is a general con- 
senmis of theological authority. 

The teaching which the author has received is, that God 
is indeed inscrutable and incomprehensible to us from tlie 
infinity of Kis attributes, so that our minds can, as it wer^ 
only take in, in a most fragmentary and indistinct manner 
(aa through a glass darkly), dim conceptions of infinitesimal 
portions of His inconceivable perfection. In this way the 
partial gUmpses obtained by us in different modes di£f<» 
from each other; not that God is any thing but the niost 
perfect unity, but that apparently conflicting views arise 
&om our inability to apprehend Him, except in this imper- 
fect manner, i, e., by successive sliglit approximations along 
different lines of approach. Sir William Hamilton has said," 
" Nature conceals God, and man reveals Him." It is not, 
according to the teaching spoken of, exactly thus; but 
rather that physical Nature reveals to us one side, one 
aspect of the Deity, while the moral and religious worlds 
bring us in contact with another, and at first, to our appre- 
hension, a very different one. The difference and discrep- 
ancy, however, which is at first felt, is soon seen to proceed 
not from the reason, but from a want of flexibility in the 
imagination. This want is fur from surprising. Not only 
may a man naturally be expected to be an adept in his own 
art, but at the same time to show an incapacity for a very 
different mode of activity." We rarely find an artist who 

" " Leoturea on Metaphjsics uid Logic," vol i, Leotnra ii., p. 40. 

** In the flame way that an undue ciiltivatioii of any one kind of 
knowledge ia prejudicial to philosophy. Ur. Jamea Martineau well ob- 
gerres: "Nothing is more commnn than to see maxima, which sre uaei- 
cepdoaable as tho aaaiunptlooB of particular sciences, coerced intc 
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takes much interest in jiirisprudence, or a prize-fighter who 
ia an acute metaphysician. Nay, more than this, a positive 
distaste may p^ow up, which, in the intellectual order, may 
smouut to a spontaneous and mnreasoniug disbelief in that 
which appears to be in opposition to the more familiar con- 
cept, and this at all times. It is often and truly said, that 
"past ages were preeminently credulous as compared with 
our own, yet the difference is not so much in the amount of 
the credulity, as in the direction which it takcB." " 

Dr. Newman observes : " Any one study, of whatever 
kind, eiclusively pursued, deadens in the mind the interest, 
nay, the perception of any other. Thus Cicero says that 
Plato and Demosthenes, Aristotle and Isocrates, might have 
respectively excelled in each other's province, but that 
each was absorbed in bis own. Specimens of this peculiar- 
ity occur every day. You can hardly persuade some men 
to talk about any thing but their own pursuit ; they refer the 
whole world to their own centre, and measure all matters by 
their own rule, like the fisherman in the drama, whose eu- 
logy on his deceased lord was, ' He was so fond of fish.' " " 
The same author further says : " " When any thing, 
which comes before iis, is very unlike what we commonly 
■ervice ofs uniTereal philoBoph?, and b» turned into instrumentB of mis- 
chief and distortion. That "vie can knon nothing but pheoomena" — 
that " causation is simply oonilant priority "■ — thut " mon are governed 
inTBPinbly by Iheir intereatii," are esamples of nilcB aJlowabio as domi. 
nant hypolheaea in physios or polilicui economy, but eiercising a deso- 
lating tyranny when thnipt on to tlie tlirone of universal empire. Ha 
nbo seizes upon tbese and similar maxinsa, and carries (liem in triumph 
on bis banner, may boast of bis escape from the uncertainties of meto- 
physicB, but is himself all the while the nnoanaeions victim of their very 
TulgarBBt deception." ("Esssys," Seoond Beries, A Flea/or J^UowjAi- 
calSttidia,p.i2\.) 

" Lecky's " History of Rntionalism," vol. i., p. 73, 

""Lectures on University Bubjects," by J. H. Newman, D. D., p. 

sas. 

" Loe. cit., p. 82*. 



286 THE GENESIS OF SPECIEa [Chip. 

experience, we consider it on that account untrue ; not be- 
ciiuse it really shocks our reason as improbable, but because 
it startles our imagination as strange. Now, revelation 
presents to us a perfectly different aspect of the universe 
from that presented by the sciences. The two informations 
are like tlie distinct subjects represented by the lines of the 
same drawing, which, accordingly as they are read on their 
concave or convex side, exhibit to us now a group of trees 
with branches and leaves, and now human faces." .... 
*• While, then, reason and revelation are consistent in feet, 
they often are inconsistent in appearance ; an8 this seeming 
discordance acts most keenly on the imagination, and may 
suddenly expose a man to the temptation, and even huny 
him on to the commission, of definite acts of unbelief in 
which reason itself really does not come into exercise at 
all." " 

Thus we find in fact just that distinctness between the 
ideas derived from physical science on the one band and 
from religion on the other, which we might a priori expect 
if there exists that distinctness between the natural and 
the miraculous which theological authorities lay down. 

Assuming, for argument's sake, the truth of Christian- 
ity, it evidently has not been the intention of its authos to 
make the evidence for it so plain that its rejection would 
be the mark of intellectual incapacity. Conviction is not 
forced upon men in the way that the knowledge that the 
government of England is constitutional, or that Paris is 
the capital of France, is forced upon all who choose to in- 
quire into those subjects. The Christian system is one 
which puts on the strain, as it were, coery faculty of man's 

^ Thus Prof. Tyndall, in the PaU Mall Gazette of June 15, 1868, 
speaking of physical science, observes : " The logical fethleneas of science 
is not sufficiently borne in mind. It keeps down the weed of supersti- 
tion, not by logic, but by slowly rendering the mental soil unfit for its 
cultivation." 
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nature, and the mtcUcct is not {any more than we sliould 
a priori expect it to be) exempted from tukiug purt in the 
probatiooary triaL A moral element enters into the ao 
ceptancfl of that ajBtem. 

And so ivith natural religion — with tbose ideas of the 
STipematural, viz., God, Creation, and Morality, which are 
anterior to revelation and repose upon reason. Here, again, 
it evidently has not been the intention of the Creator to 
make the evidence of His esietence bo plain that its non- 
recognition would be the mark of intellectual incapacity, , 
Conviction, as to theism, is not forced upon men as is the I 
conviction of the esiatence of the sun at noonday." 1 
moral element also enters here, and the analogy there is i 
this respect between Christianity and theism speaks elo- 
quently of their primary derivation from one common J 
author. 

Thus we might expect that it would be a vain task to ] 
seek anywhere in Nature for evidence of Divine action, 
such that no one could sanely deny it. God will not allow 
Himself to be caught at the bottom of any man's crucible, 
or yield Himself to the experiments of gross-minded and I 
irreverent inquirers. The natural, like the supernatural, f 
revelation appeals to t?te whole of man's mental nature and ' 
not to the reason alone." 

None, therefore, need feel disappointed that evidence 
of the direct action of the first cause in merely natural phe- 
nomena ever eludes our grasp ; for assuredly those same 
phenomena will ever remain fundamentally inexplicable by 
physical science alone. 

There being, then, nothing in either authority or reason 

" But this in nnt, of couree, meant to Aeaj Ihat the cmtcncG of God 
can be demonslmled, so as to demimd the BBsent of the intellect t^eti, 
BO to apeak, b; itaclf. 

*■ See aoma eiceUeot remarks in the Rot. Dr. Nawmui'g Faroohial I 
edition (18B9), toL L, p. 211, 
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wrhiuh mnkea "evolution" repugnant to Chriatianity, is 
tbnre any tiling in the Chrifllian doctrine of "Creation" 
wliicli is repugnant to ibe tlieory of " evolution P" 

Enough has been aaid as to the distinction between sb- 
eoiuto and derivative "creation." It remaioa to consider 
tbe successive "evolution" (Darwinian and other) of "spe- 
ciRc forms," in a theological light. 

As to what " evolution " is, we cannot of course bope 
to explain it completely, but it may be enough to define it 
as the manifestation to the intellect, by meana of sensible 
impressions, of some ideal entity (power, principle, nature, 
or octivity) which before that manifestation wub in a la- 
tent, unrealized, and merely "potential" state — a state 
that is capable of becoming realized, actual, or manifest, 
the requisite conditions being supplied, 

" Speci6c forms," kinds or species, are (as was said in 
the introductory chapter) " peculiar congeries of cbamoters 
or attributes, innate powers and qualities, and a certain 
nature realized in indiriduals." 

Thus, then, the " evolution of specific forms " means the 
actual manilestation of special powers, or natures, which 
before were latent, in such a successive manner that there 
is in some way a genetic relation between posterior mani- 
festations and those which preceded them. 

On the special Darwinian hypothesis, the manifestation 
of these forms is determined simply by the survival of the 
fittest of many indefinite variations. ' 

On the hypothesis here advocated the manifestation is 
controlled and helped by such survival, but depends on 
some unknown internal law or laws which determine varia- 
tion at special times and in special directions. 

Prof Agassiz objects to the evolution theory, on the 
ground that "species, genera, families, etc, exist as 
thoughts, individuals as facts, " " and he offers the dilemma, 

•• American Journal of Science, July, 1860, p. US, quoted in Dr. Asa 
Graj'a pamphlet, p 47. 
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"If species do not esiat at all, as the supporlera of tlie 
transmutation theory maintain, how can they vary ? and if 
individuals alone e:;[ist, how can the differences which may 
be observed among them prove the variability of species? " 

But the supporter of "evolution" need only maintain 
that the several "kinds" become manifested gradually by ' 
slight differences among the various individual embodi- 
ments of one specific idea. He might reply to the dilem- , 
ma by saying, specJea do not eiist as species in the sense 
in which they are said to vary (variation applying only to 
the coacrete embodiments of the epecifia idea), and the 
evolution of species is demonstrated not by individuals as 
individuals^ but as embodiments of different specific ideas. 

Some persons seem to object to the terra "creation" 
being applied to evolution, because evolution is an " ex- 
ceedingly slow and gradual process." Now, even if it were 
demonstrated that such is really the case, it may be asked, 
what 18 " slow and gradual f " The terms are simply rela- ' 
tive, and the evolution of a specific form in ten thousand 
years would be instantaneous to a being whose days were i 
HA hundreds of millions of years. 

There are others, again, who are inclined absolutely to i 
deny the esistenoe of species altogether, on the ground 
that their evolution is so gradual that if we could see all 
the stages it would be impossible to say w?ien the manifesta- 
tion of the old specific form ceased and that of the new one 
began. But surely it is no approach to a reason against 
the existence of a thing that we cannot determine the ex- 
act moment of its 6rst manifestation. When watching 
"dissolving views," who can tell, whUe closely observing 
the gradual changes, exactly at what moment a new pic- 
ture, say St. Mark's, Venice, can be said to have com- 
menced its manifestation, or have begun to dominate a 
preceding representation of "Dotheboys Hall?" Tiiat, 
however, is no reason for denying the complete difference , 
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l)otwoon the two pictures and the ideas they respectively 
eiiilx)dy. 

The notion of a special nature, a peculiar innate power 
and activity — what the scholastics called a ^^ substantiBl 
form " — will l>e distasteful to many. The objection to the 
notion seems, however, to be a futile one, for it is absolute- 
ly imjwssihle to altogether avoid such a conception and 
su(;h an assumption. If we refuse it to the individuals 
which emlnxly the species, we must admit it as regards 
their component parts — ^nay, even if we accept the hypoth- 
esis of pangenesis, we are nevertheless compelled to at- 
tribute to each gemmule that peculiar power of reprodudiig 
its own nature (its own '^ substantial form"), with its spe- 
cial activity, and that remarkable power of annexing itself 
to certain other well-defined gemmules whose nature it is 
also to plant themselves in a certain definite vicinity. So 
that in each individual, instead of one such peculiar power 
and activity dominating and controlling all the parts, you 
have an infinity of separate powers and activities limited 
to the several minute component gemmules. 

It is possible that, in some minds, the notion may Imk 
that such powers are simpler and easier to understand, be- 
canse the bodies they affect are so minute ! This absurdity 
hardly bears stating. We can easily conceive a being so 
small, that a gemmule would be to it as large as St. Paul's 
would be to us. 

Admitting, then, the existence of species, and of their 
successive evolution, is there any thing in these ideas hostile 
to Christian belief? 

Writers such as Vogt and Buchner will of course con- 
tend that there is ; but naturalists, generally, assume that 
God acts in and by the various laws of Nature. And this 
is equivalent to admitting the doctrine of ** derivative cre- 
ation." With very few exceptions, none deny such Divine 
concurrence. Even "design" and "purpose" are recog- 
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nized as quite compatible with evolution, and even with tie 
epeoial " nebular " and Darwinian forms of it. Profl Huxley 
well says," " It is necessary to remark that there is a wider 
teleology, which is not touched by the doctrine of evolution, 
but is actually based upon the fundamental proposition of 
evolution," ..." Tlie toleological and the mechanical views 
of Nature are not necessarily mutually exclusive ; on the 
contrary, the more purely a. mechanist the speculator is, the 
more firmly does he assume a primordial molecular arrange- 
ment, of which all the phenomena of the universe are the 
consequences ; and the more completely thereby is he at 
the mercy of the teleologist, who can always defy him to dis- 
prove that this primordial molecular arrangement was not 
intended to evolve the phenomena of the universe." " 

Prof. Owen says that natural evolution, through second' 
ary causes, " by means of alow physical and organic opera- 
tions through long ages, is not the less clearly recognizable 
as the act of all adaptive mind, because we have abandoned 
the old error of supposing it to be the result '" of a primary, 
direct, and sudden act of creational construction." ..." The 
succession of species by continuously-operating law is not 
necessarily a ' blind operation.' Such law however dis- 
cerned in the properties and successions of natural objects, 
intimates, nevertheless, a preconceived progress. Organ- 
isms may be evolved in orderly succession, stage after stage, 
toward a foreseen goal, and the broad features of the 
course may still show the unmistakable impress of Divine 
volition," 

" See Tht Aeadrmy for October, 1880, No. 1, p. 18. 

** Prof. Huxley guvs on to buy that the mechKnist may, In turn, de- 
mwid of the leleologiat hon the latter knowa it «aa bd intendeii. To 
thia H mij be replied he knawg it as n neceasar; truth of reason deduced 
frain bis own primury intuitions, which intuitious cannot be questioned 
without ahtolttU akeptioifini. 

** The professor doubtless means the £Teel and imtmdMia Toanlt. 
(Soa Trans. ZooL Soc., vol r., p. BO.) 
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Mr. Wallace *^ declares that the opponents of evolution 
pn^seiit a les8 elevated view of the Almighty. He says: 
" Why should we suppose the machine too complicated to 
have been designed by the Creator so complete that it 
would necessarily work out harmonious results ? The 
theory of ' continual interference ' is a limitation of the Cre- 
ator's power. It assumes that He could not work by pure 
law in the organic, as He has done in the inorganic world" 
Thus, then, there is not only no necessary antagonism be- 
tween the general theory of " evolution " and a Divine ao* 
tion, but the compatibility between the two is recognized 
by naturalists who cannot be suspected of any strong theo- 
logical bias. 

The very same may be said as to the special Darwinian 
form of the theory of evolution. 

It is true Mr. Darwin writes sometimes as if he thought 
that his theory militated against even derivative creation.** 
This, however, there is no doubt, was not really meant ; and 
indeed, in the passage before quoted and criticised, the 
possibility of the Divine ordination of each variation is 
spoken of as a tenable view. He says (" Origin of Species," 
p. 569) : "I see no good reason why the views given in this 
volume should shock the religious feelings of any one ; '' and 
he speaks of life *' ha\'ing been originally breathed by the 
Creator into a few forms or into one," which is more than 
the dogma of creation actually requires. We find, then, that 
no incompatibility is asserted (by any scientific writers wor- 

4"^ " Natural Selection," p. 280. 

** Dr. Asa Gray, e. g., has thus understood Mr. Darwin. The doctor 
says in his pamphlet, p. 88 : " Mr. Darwin uses expressions which imply 
that the natural forms which surround us, because they have a history 
or natural sequence, could have been only generally, but not partictOarly 
designed — a view at once superficial and contradictory; whereas his 
true line should be, that his hypothesis concerns the order and not the 
cause^ the how and not the why of the phenomena, and so leaves the 
question of design just where it was before." 
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thy of mention) between " evolution " and the cooperation 
of the Divine will; while the same " evolution" has been 
shown to be thoroughlj' acceptable to the moat orthodox 
theologians who repudiate the intrusion of the supernatural 
into the domain of Nature. A more complete harmony 
could scarcely be desired. 

But, if we may never hope to find, in physical Nature, 
evidence of supernatural action, what sort of action might 
we expect to find there, looking at it from a theistic point 
of view? Surely an action the results of which harmonize 
with man's reason," which is orderly, which disaccords with 
the action of blind chance and with the " fortuitious con- 
course of atoms " of Democritus ; but at the same time an 
action wliich, as to its modes, ever, in parts, and in ultimate 
analysis, eludes our grasp, and the modes of which are dif- 
ferent from those by which we should have attempted to 
accompliBh such ends. 

Now, this is just what we do find. The harmony, the ' 
beauty, and the order of the physical universe are the themes 
of continual panegyrics on the part of naturalists, and Mr. 
Darwin, as the Duke of Argyll remarks," " exhausts every 
form of words and of illustration by which intention or men- 
tal purpose can be described," " when speaking of the won- 
derfully complex adjustments to secure the fertilization of 
orchids. Also, we find coexisting with this harmony a 
mode of proceeding so different from that of man as (the 
direct supernatural action eluding us) to form a stuinbling- 

*• " All Bcience ia hut the partinl reflection, in the reason nf man, of 
the grent all-pertBiliEg Teiaan nf the vniveite. And the Unity of Bcienee 
is the ceflection of the unitg of Nature and of the «HiVy of that supreme 
reason asd inlelligence which pervades aod ruiea over Nature, and from 
wlienee all reason and all science is denved." (Rev, Baden Powell, 
" Unity of the Sciencea," Essay i,, | ii,, p, Bl.) 

" " The Reign of Law," p. iO. 

" Though Mr. Darviu's epithets denoting design are metaphorical, 
bis admiration of the result is unequivocal, naj, enthusiastic I 
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!)lrK^k to many in the way of their reco^ition of Divine ac- 
tion at all : although nothing can be more inconsistent than 
to HiM'ak of the first cause as utterly inscrutable and incom- 
prehcnsihlc, and at the same time to expect to find. traces 
of a ni<Mle of action exactly simiUir to our own. It issurdj 
(Mioii^j^h if the results harmonize on the whole and prepoo- 
(K*nitingly with the rational, moral, and sesthetic instincts 
of man. 

Mr. J. J. Murphy " has brought strongly forward tiie 
evidence of " intelligence " throughout organic Nature. He 
lx.4iev(^8 *' that there is something in organic pirogress which 
mere ** Natunil Selection " among spontaneous variations will 
not account for,'^ and that ^ this something is that organ- 
izing intelligence which guides the action of the inorganic 
foH'CS, and forms structures which neither ** Natural Selec- 
tion " nor any other unintelligent agency could form.** 

Tliis intelligence, however, Mr. Murphy considers may 
be unconscious, a conception which it is exceedingly diffi- 
cult to understand, and which to many minds appears to be 
little less than a contradiction in terms ; the very first con- 
dition of an intelligence being that, if it knows any thing, it 
should at least know its own existence. 

Surely the evidence from physical facts agrees well with 
the overruling, concurrent action of God in the order of 
Nature ; which is no miraculous action, but the operation 
of laws which owe their foundation, institution, and main- 
tenance, to an omniscient Creator of whose intelligence our 
own is a feeble adumbration, inasmuch as it is created in 
the " image " and " likeness " of its Maker. 

This leads to the final consideration, a diflSculty by no 
means to be passed over in silence, namely the Origin of 
Man. To the general theory of Evolution, and to the spe- 
cial Darwinian form of it, no exception, it has been shown, 

w See " Habit and InteUigence," vol. i., p. 848. 
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need be taken on the groiind of orttotloiy. But, in saying 
this, it has not been meant to include the soul of roan. 

It is a generally-received doctrine that the soul of every 
individual man is absolutely created in the strict and pri- 
mary sense of the word, that it is produced by a direct 
or supernatural " act, and, of course, that by such an act 
the soul of the first man was similarly created. It is there- 
fore important to inquire whether " evolution " conflicta 
with this doctrine. 

Now, the two beliefe are in feet perfectly compatible, 
and that either on the hypothesis — 1. That man's body was 
created in a manner different in kind from that by which 
the bodies of other animals were created ; or 3. That it 
was created in a simdar manner to theirs. 

One of the authors of the Darwinian theory, indeed, con- 
tends that, even as regards man's body, an action took place 
different from that by which brute forms were evolved. 
Mr. Wallace" considers that " Natural Selection " alone 
could not have produced so large a brain in the savage, in 
possessing which he is furnished with an organ beyond his 
needs. Also that it could not have produced that peculiar 
distribution of hair, especially the nakedness of the back, 
which is common to all races of men, nor the peculiar con- 
struction of the feet and hands. He says," after speaking 
of the prehensile foot, common without a single exception 
to all the apes and lemurs, " It is difficult to see why the 
prehensile power should Lave been taken away " by the 
mere operahon of " Natmid Selection," " It must certainly 
have been useful in climbing, and the case of the ba- 
boons shows that it is quite compatible with terrestrial 
locomotion. It may not be compatible with perfectly easy 

" The term, na before said, not being used in its Drdinar; theolo^cal 
BenRe, Lut to denote an inunediato Dicine action as distiiiguisUed from 
God'a action through the powers conferred on the physical uniTeree. 

" See "Nataml Selection," pp, 838-860. " Loo. dt, p. 3*9. 
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erect locomotion ; but, thon, how cau H-e conceive tbatearJj 
wan, <u an animal, gained any tliiu^ by purely erect loco- 
Diotiou ? Again, the hand of man contuins latent capsci- 
tie* and powera wliioh are unused by savages, and must 
have beeu even leaa used by palicolitliio muD and bis still 
ruder predecessors. It has atl the appearance of an oi^n 
prepared for the use of oivilized man, and one which was 
rw^uired to render civilization pOBsiblo." Again, spealdog 
of the " wonderful power, range, flexibility, and sweet:ieas 
of tlic musical sounds producible by the human larj-nx," k 
adds : " The hatuts of savages give no indication of how this 
faculty could have been developed by Natural Selectiooj 
because it is never required or used by them. The siugiug 
of savages is a more or less monotonous bowling, and 
the females seldom sing at all. Savages certainly never 
choose their wives for fine voices, but for rude liealth, and 
strength, and physical beauty. Sesual selection could not 
therefore have developed this wonderful power, which only 
comes into play among civilized people. It seems as if 
the organ had been prepared in anticipation of the future 
progress of man, since it contains latent capacities w^hich 
are useless to him in his earlier condition. The delicate 
correlations of structure that give it such marvellous powers, 
could not therefore have been acquired by means of Natural 
Selection." 

To this may be added the no less wonderful faculty in 
the ear of appreciating delicate musical tones, and tha 
hannony of chords. 

It matters not what part of the organ subserves this 
function, but it has been supposed that it is ministered to 
by the fibres of Corti." Now it can hardly be contended 
tha,t the preservation of any race of men io the struggle for 
life could have depended on such an estreme delicacy and 

" Bee ProE Huilej'a " LeBSona in Elemenlary Physiology," p. 216. 
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refinement of the internal ear" — a perfection only fully ex- 
ercised in the enjoyment and appreciation of the most ei- 
quiaite musical performances. Here, surely, we have an in- 
stance of an orgiiu preformed, ready beforehand for such 




action as could never by itself have been the c-ause of its 
development — the action havinfj only been subsequent, not 
anterior. The author is not aware what may be the mi- 
nute structure of the internal ear in the highest apes, but if 
(as from UTialogy is probable) it is much as in roan, then a 
fortiori we have an instance of anticipatiyry development 
of a inoet marked and unmistakable kind. And this is not 
all. There is no reason to suppose that any animal besides 
man appreciates musical harmony. It is certain that no 
other one produces it. 

Mr. Wallace also urges objections drawn from the origin 
of some of man's mental faculties, such as " the capacity to 
form ideal conceptions of space and time, of otemily and 
infinity — the capacity for intense artistic feelings of pleas- 
ure, in form, color, and composition — ijnd for those abstract 
notions of form and number which render geometry and 

" It maj be objected, perhaps), thnt cxcGsatre delicftc; of tlie oof 
might have been produced by having M (piard against the approach of 
enemies, some savages being romarkuble for their keenness of bearing at 
great diatances. But the pcreepliona of inttjailp and qnalitg of sound 
are very different. Some persons who have on extremely aeute ear for 
delicate sounds, and who are fciiid of musio, have yot an incapacity for 
detecting whether an instrument is slightly out of tune. 
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aritliinctic possible,'' also from the origin of the moni 
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The validity of thow? objections is fully conceded bj the 
nutlior of tbis lMM>k, but be would push it much further, and 
conU'iid (as ba» been now rei>eatedljr said) that another 
law, or otber laws, than " Natural Selection " have dete^ 
niiiuMl the evolution of all organic forms, and of Inoi^aDic 
forms also. And it must be contended that Mr. Wallace, 
in onler to Ix; quiU; self-consistent, should arrive at the very 
same conclasion, inasmuch as he is inclined to trace all phe- 
nomena to tbe action of superhuman wiix. He says:** If 
tberefore we have traced one force, however minute, to an 
origin in our own will, while we have no knowledge of any 
otber primary cause of force, it does not seem an imjniobable 
conclusion that all force may be will-force ; and thus that 
the whole universe is not merely dependent on, but actuallj 
is, the WILL of higher intelligences, or of one Supreme hr 
telligence." 

If there is really evidence, as Mr. Wallace believes, of 
the action of an overruling intelligence in the evolution of 
the " human form divine ; " if we may go so far as this, then 
surely an analogous action may well be traced in the pro- 
duction of the horse, the camel, or the dog, so largely iden- 
tified with human wants and requirements. And if from 
other than physical considerations we may believe that such 
action, though undemonstrable, has been and is; then 
(reflecting on sensible phenomena the theistic light derived 
from psychical facts) we may, in the language of Mr. Wal- 
lace, " see indications of that power in facts which, by them- 
selves, would not serve to prove its existence." *" 

Mr. Murphy, as has been said before, finds it necessary 
to accept the wide-spread action of " intelligence " as the 
agent by which cUl organic forms have been called forth 

w Loc. cit., pp. 851, 862. » Loc. cit., p. 868. 

«® Loc. cit., p. 860. 
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from tte inorganic But all science tenda to unity, and this 
tendency makes it reasonable to extend to all pliysical ex- 
istences a mode of formation which we may Iiave evidence 
for in any one of them. It therefore makes it reasonable 
to extend, if possible, the very same agency which we find 
operating in the field of biology, also to the inorganic world. 
If on the grounds brought forward the action of intelligence 
may be affirmed in the production of man's bodily structure, 
it becomes probable a priori that it may also be predicated 
of the formative action by which has been produced the ani- 
. mnls which minister to him, and all organic life whatsoever. 
Nay, more, it is then congruous to expect analogous action 
in the development of crystalline and colloidal structures, 
and in that of all chemical compositions, in geological evo- 
lutaons, and the formation not only of this earth, but of the 
solar system and whole sidereal universe. 

If such really be the direction in which physical science, 
philosophically considered, points ; if intellip^nce may thus 
be seen to preside over the evolution of each system of 
worlds and the unfolding of every blade of grass — this 
grand result harmonizes indeed with the teachings of faith 
tliat God aeta and concurs, in the natural order, with those 
laws of the material miiverse which were not only instituted 
by His will, but are sustained by His concurrence ; and we 
ate thus enabled to discern in the natural order, however 
darkly, the Divine Author of Nature — Him in whom " we 
live, and move, and have our being." 

But if this view ia accepted, then it is no longer abso- 
lutely necessary to suppose that any action different in kind 
took place in the production of man's body, from that which 
took place in the production of the bodies of other animals, 
and of the whole material universe. 

Of course, if it can be demonstrated that that diETerence 
which Mr. Wallace asserts really exists, it is plain that we 
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tlien have to do with facts not only hannonizing> with le- 
ligion, but, as it were, preaching and proclaiming' it. 

It is not, however, necessary for Christianity that any 
such view should prevail. Man, aooording to the old scho- 
lastic definition, is '^ a rational animal " (animal rationaJe), 
and his aniinality is distinct in nature from his rationality, 
though inseparably joined, during life, in one conunon pe^ 
sonality. This animal body must have had a different 
source from that of the spiritual soul which informs it, from 
the distinctness of the two orders to which those two ex- 
istences severally belong. 

Scripture seems plainly to indicate this i^hen it says 
that "Grod made man from the dust of the earth, and 
breathed into his nostrils the breath of life." This is a plain 
and direct statement that man's bodj/ was not created in 
the primary and absolute sense of the word, but was evolved 
from preexisting material (symbolized by the term " dust 
of the earth "), and was therefore only derivatively created, 
i. e., by the operation of secondary laws. His 80i4l, on the 
other hand, was created in quite a different way, not by any 
prei^xisting means, external to Grod Himself, but by the 
direct action of the Almighty, symbolized by the term 
" breathing : " the very form adopted by Christ, when con- 
ferring the supernatural powers and graces of the Christian 
dispensation, and a form still daily used in the rites and 
ceremonies of the Church. 

That the first man should have had this double origin 
agrees with what we now experience. For supposing each 
human soul to be directly and immediately created, yet 
each human body is evolved by the ordinary operation of 
natural physical laws. 

Prof. Flower, in his Introductory Lecture'* (p. 20) to 
his course of Hunterian Lectures for 1870, well observes : 
" Whatever man's place may be, either in or out of Natiure, 

^ Published by John Churchill 
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whatever hopes,- or fears, or feeliugs about himself or bis 
race he may have, we all of us admit that these are quite 
uainflueBced by our koowledge of the fact that each indi- 
vidual man comes into tho world by the ordinary processes 
of generatiou, according to the same laws which apply to 
the development of all organic beings whatever, that every 
part of him which can oome under the scrutiny of the anat- 
omist or naturalist, has beea evolved according to these 
regular laws from a simple minute ovum, indistinguishable 
to our senses from that of any of the inferior animals. U 
this be so — if man is what he ie, uotwithstanding the cor- 
poreal mode of origin of the indiiidual man, so he will as- 
suredly be neither less nor more than man, whatever may 
be shown regarding the corporeal origin of the whole race, 
whether this was from the dust of the earth, or by the modi- 
fication of some preBxisting animal form." 

Man is indeed compound, in him two distinct orders of 
being impinge and mingle ; and with this an origin from 
two concurrent modes of action is congruous, and might be 
expected a priori. At the saine time as the " soul " is 
"the form of the body," the former might be expected to 
modify the latter into a structure of harmony and beauty 
standing alone in the organic world of Nature. Also that, 
with the full perfection and beauty of that soul, attained by 
the concurrent action of " Nature " and " Grace," a char- 
acter would be formed liie nothing else which is visible 
in this world, and having a mode of action different, inas- 
much as complementary to all inferior modes of action. 

Something of this is evident even to those who approach 
the subject from the point of view of physical science only. 
Thus Mr. Wallace observes," that on his view man is to be 
placed " apart," as not only the head and culmiuatiiig point 
of the grand aeries of organic Nature, but as in some degree 
a new and distinct order of being.'* From those infinitely 
•» Natural Salection, p. 324. *■ Tbo italics are not Mr. WaUaoe'a. 
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remote agos when the first rudiments of organic life ap- 
peared upon the earth, every plant and every animal has 
been subject to one great law of physical change. Ab the 
earth has gone through its grand cjsles of geological, di- 
matal, and organic progress, every form of life has been 
subject to its irresistible action, and has been continuaUy 
but imperceptibly moulded into such new shapes as would 
prt^serve their harmony with the evei>changing universe. 
No living thing could escape this law of its being ; none 
(except, perhaps, the simplest and most rudimentary organ- 
isms) could remain unchanged and live amid the universal 
change around it'' 

** At length, however, there came into existence a being 
in whom that subtle force we term mindj became of greater 
importance than his mere bodily structure. Though with a 
naked and unprotected body, this gave him clothing against 
the varying inclemencies of the seasons. Though unable 
to compete with the deer in swiftness, or with the wild- 
bull in strength, this gave him weapons with which to cap- 
ture or overcome both. Though less capable than most 
other animals of living on the herbs and the fruits that un- 
aided Nature supplies, this wonderful faculty taught him to 
govern and direct Nature to his own benefit, and make her 
produce food for him when and where he pleased. From 
the moment when the first skin was used as a covering ; 
when the first rude spear was formed to assist in the chase ; 
when fire was first used to cook his food ; when the first 
seed was sown or shoot planted, a grand revolution was 
eflfected in Nature, a revolution which in all the previous 
ages of the earth's history had had no parallel, for a being 
had arisen who was no longer necessarily subject to change 
with the changing universe, a being who was in some 
degree superior to Nature, inasmuch as he knew how to 
control and regulate her action, and could keep himself in 
harmony with her, not by a change in body, but by an ad- 
vance in mind." 



" On this view of hia special attributes, we may admit 
' that he is iDdeed a being apart.' Man has not only escaped 
'Natural Selection' himself, but he is actually able to take 
away some of that power from Nature which before his ap- 
pearance she universally exercised. We can anticipate the 
time when the earth will produce only cultivated plants 
and domestic animals ; when man's selection shall have sup- 
planted 'Natural Selection;' and when the ocean will be 
the only domain in which that power can be exerted," 

Baden Powell " observes on this subject : " The relation 
of the animal man to the intellectual, moral, and spiritual 
man, resembles that of a ciystal slumbering in its native 
quarry to the same crystal mounted in the polarizing appa- 
ratus of the philosopher. The difference ia not in physical 
Nature, but in investing that Nature with a new and higher 
application. Its continuity with the material world rcmcuns 
the eame, but a new relation ia developed in it, and it claims 
kindred with ethereal matter and with celestial light." 

This well expresses the distinction between the merely 
physical and the hyperphystcal natures of man, and the sub- 
sumption of the former into the latter which dominates it. 

The same author in speaking of man's moral and spiritual 
nature says," " The assertion in its very nature and essence 
refers wholly to a different order of things, apart from 
and transcending any material ideas whatsoever." Again" 
he adds, " In proportion as man's moral superiority is held 
to consist in attributes not of a material or corporeal kind 
or origin, it can signify little how bis phyaioai nature may 
have originated." 

Now physical science, as such, has nothing to do with 
the soul of man, which is hyperphysical. That such an en- 
tity exists, that the correlated physical forces go throng 
their Protean transformations, have their persistent ebb and 



" ■' Unity of Worlds,' 
•• Ibid., EsBuy i., g iL, 



Essay iL, g 



i„ p. 247. 

' Ibid., EeiHT liL, § ii 
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flow oiitftidc of the world of wnx and ski-p-conscious 
MoBAL HKiNi}, ETC propositions the proofs of which have no 
plac^* ill thi8 work. This at least may however be confi- 
d(*ntly aflimied, that no reach of physical science in any 
coming century will ever approach to a demonstration that 
countless modes of being, as different fix>m each other as 
are the force of gravitation and conscious maternal love, 
may not coexist Two such modes are made known to us 
by our natural faculties only : the physical, which includes 
the first of these examples ; the hyperphysical, which em- 
braces the other. For those who accept revelation, a third 
and a distinct mode of being and of action is also made 
known, namely, the direct and immediate, or, in the sense 
here given to the term, the supernatural. An analogous re- 
lationship runs through and connects all these modes of 
being and of action. The higher mode in each case em- 
ploys and makes use of the lower, the action of which it 
occasionally suspends or alters, as gravity is suspended by 
electro-magnetic action, or the living energy of an organic 
being restrains the inter-actions of the chemical affinities 
belonging to its various constituents. 

Thus conscious will controls and directs the exercise of 
the vital functions according to desire, and moral conscious- 
ness tends to control desire in obedience to higher dictates.*' 

*'' A good exposition of how an inferior action has to yield to one 
higher is given by Dr. Newman in his " Lectures on University Subjects," 
p. 372. ** What is true in one science, is dictated to us indeed according 
to that science, but not according to another science, or in another de- 
partment. 

" What is certain in the military art, has force in the military art, 
but not in statesmanship ; and if statesmanship be a higher department 
of action than war, and enjoins the contrary, it has no force on our re- 
ception and obedience at all. And so what is true in medical science, 
might in all cases be carried out, were man a mere animal or brute with- 
out a soul ; but since he is a rational, responsible being, a thing may be 
ever so true in medicine, yet may be unlawful in fact, in consequence of 
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The action of living organisms depends upon and subsumeB 
the laws of inorganic matter. Similarly the actions of ani- 
mal life depend upon and subsume the laws of organic mat- 
ter. In the same way the actions of a self-conscious moral 
agent, such as man, depend upon and subsume the laws of 
animal life. When a part or the whole series of these natu- 
ral actions is altered or suspended by the intervention of 
action of a still higher order, we have then a " miracle." 

In this way we find a perfect harmony in the double na- 
ture of man, his rationality making use of and subsuming' 
his animality ; his soul arising from direct and immediate 
creation, and his body being formed at first (as now in each 
separate individual) by derivative or secondary creation, 
through natural laws. By such secondary creation, L e., by 
natural laws, for the most part, as yet unknown but con- 
trolled by " Natural Selection," all the various kinds of ani- 
mals and plants hare been manifested on this planet. That 
Divine action has concurred and concurs in these laws we 
know by deductions from our primary intuitions } and phys- 
ical science, if unable to demonstrate such action, is at least 
as impotent to disprove it. Disjoined from these deduc- 
tions, the phenomena of the universe present an aspect de- 
void of all that appeals to the loftiest aspirations of man, 
that which stimulates his efforts after goodness, and pre- 
sents consolations for unavoidable shortcomings. Conjoined 
with these same deductions, all the harmony of physical Na- 
ture and the constancy of its laws are preserved unimpaired, 
while the reason, the conscience, and the (esthetic instincts, 
are alike gratified. We have thus a true reconciliation of 
science and religion, in which each gains and neither loses, 
one being complementary to the other. 

Some apology is due to the reader for certain observa- 
tions and arguments which have been here advanced, and 
the hiffhfr law of morals uid religion comiog to gome difTereat couolu- 
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which have little in the shape of novelty to recommend 
them. But, after all, novelty can hardly be predicated of 
the views here criticised and opposed. Some of these seem 
almost a retmn to the ^'fortuitous concourse of atoms'' 
of Demooritus, and even the very theory of " Natural Se- 
lection" itself — a "survival of the fittest" — was in part 
thought out not hundreds but thousands of years ago. Op- 
ponents of Aristotle maintained that by the accidental oc- 
currence of combinations, organisms have been preserved 
and perpetuated such as final causes, did they exist, would 
have brought about, disadvantageous combinations or vari- 
ations being speedily exterminated. ** For when the very 
same combinations happened to be produced which the law 
of final causes would have called into being, those combina- 
tions which proved to be advantageous to the organism 
were preserved ; while those which were not advantageous 
perished, and still perished like the minotaurs and sphinxes 
of Empedocles." " 

In conclusion, the author ventures to hope that this 
treatise may not be deemed useless, but have contributed, 
however slightly, toward clearing the way for peace and 
conciliation, and for a more ready perception of the harmony 
which exists between those deductions from our primary 
intuitions before alluded to, and the teachings of physical 
science, as far, that is, as concerns the evolution of organic 
forms — tJie genesis of species. 

The aim has been to support the doctrine that these 
species have been evolved by ordinary natural laws (for the 
most part unknown) controlled by the subordinate action 
of "Natural Selection," and at the same time to remind 

•8 Quoted from the Rcmibler of March, 1860, p. 364 : "^Ojraw ii\v oZv 
iwoarra mwiPmy &(nt€p k^v ei tyexd rov iytytroj ravra fjukv i<r<&dri iarh rod 
avrofjuirou crvcrrdi^a iiriTJidtiuSf Utra 9h fi^ oiirws kir<6KtT0 Ktd iar6\KvT0Uy 
KoBdiTfp *E/iirc8oic\^s \4y€i r^ fiouyey?i icol ityHpowpupou** — ^Arist. Pkys.^" 
ii. c. 8. 
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some that there is and can be absolutely nothing in physi- 
cal science which forbids them to regard those natural laws 
as acting with the Divine concurrence and in obedience to 
a creative fiat originally imposed on the primeval Cosmos, 
" in the beginning," by its Creator, its Upholder, and its 
Lord. 



INDEX. 



A. 

Aaki>-Yakk, 180. 

AlMtolute cn«tloii, 269. 

Acantbometiw, ^1. 

Acrodont t^etfai, 1^. 

ActA formerlv moral, 210. 

Act« materially moral, 210. 

Adductor uiuaclea, 92. 

AKassiz, Prof., 288. 

Affod, care ot 206. 

Ainrri'ffational theory, 17T. 

Aleoa Bay, cat ot, 112. 

Allantois, 95. 

Amazons, bntterflies ot 99. 

Amazons, cholera in the, 206. 

American butterflies, 41. 

American maize, 114. 

American monkeys, 241. 

AmiuruA, 161. 

Amnhibia. 128. 

Analogical relations, 171. 

Ancon sheep, 114, 117, 242. 

Andrew Murray, Mr., 96. 

AnTOra cats, 190. 

Animars sufferings, 277. 

Ankle bones, 172. 

Annelids undergoing flssioD, 188, 226. 

Annuloea, eye ot 90. 

Anoplotherium, 124. 

Anteater, 97. 

Antcchinus, 95. 

Antenna, of orchid, 69. 

Anthropomorphism, 274. 

Ape's sexual characters, 61. 

Apostles' Creed. 260. 

Appendages of lobster, 175. 

Appendages of Normandy pigs, 118. 

Appendages of turkey, 114. 

Appendix, vermilbnn, 96. 

Appreciation of Mr. Dfuwin, 22. 

Apteryx, 19, 88. 

Aqueous humor, 89. 

Aquinas, St Thomas, 80, 280, 282. 

ArohegoisaiiruB, 149. 

Archeopter3rx, 86. 

ArctoruB, 207. 



Amu, l>iik6 o^ 2T, 998. 

Ar&totle, 806. 

AnnadiUo, extinct kind, 12^ 

Arthritia, rfaeomatlc, 197. 

Artiodactyle foot, 124. 

Asa Gray, Dr., 270, 272, 277. 

Asceticism, 907. 

ABddiaoa, placental Btrnctoie, 98. 

Aasamptkuis of Bfr. Darwin, 28. 

Astronomical obJectJona, 160. 

Auditory onnn, 86. 

Augustine, St, 80, 281. 

Aurelius, Marcua, 221. 

Avian Umb, 121. 

Avlcularla, 98. 

Azolotl, 179. 

Aye- Aye, 122. 

Ayleaboiy ducka, 849. 



Baokbons, 149, 176. 

Bacon, Soger, 288. 

Baleen, 54. 

Bamboo insect, 45. 

Bandicoot, 80. 

Bartlett, Mr. A. D., 140, 249. 

Bartiett, Mr. E., 206. 

Basil, St, 80. 

Bastlan, Dr. H. Charlton, 129, 284. 2B8. 

Bat, wing oi; 77. .-—*««, 

Bates, Mr., 41, 98, 101. 

Bats, 128. 

Beaks, 96. 

Beasts, sufferings oi; 260. 

Beauty of shell-fish, 67. 

Bee orchid, 68. 

Bird, wings oi^ 77. 

Birds compared with reptiles, 88. 

Bird's-head processes, 90. 

Bh^ ofParadise, 104. 

Birth of individual and spedea, 14. 

Bivalye^ 92. 

Black sheep, 186. 

Black-shotudered peacock, 114 

Bladebone, 88. 

Bk>od-ve80ela, 196. 



BIytli, Mr- 114, IBS. 
Bi>uesar»kulLiaT. 

BurwL^ Ur, 212. 

" Bool* " otplgBonii !»&. 

BKaULloff. modMed power 

Bisedlog oTUuiia, 249. 

BrilLtff. 



Buttsrllli'B of Imlinii reglgD, 9T. 
Butterflies. Ull> ot W. 
ButUrSf , Inut, 4a. 



C^lainartea PO. 
CsoibrUd aeposlts. IBl. 

Cmb otagai. aOB. 
CsrtDlltoUrd^!i8. 

GDrnlroroTu dvnlltiaD. VH. 

Corp flobelL 160. 



05 of Bpreid of DarwInlHm, fiS. 



Cephalopoda, S!. 

Cot«™,M,9T, llfl. misi 
Obiuicui Bgrntpst few IndlvJd 
CbiiwilnliEB, !«■). 



(MokcDB. mortiiUtr of h^licUi, ISB. 
CMi^Idha, 179. 
Clilromrs, IM. 
Oboltn, JOa. 



OUduU. e«nt9 dC 113. 
CUmlilDg pliuils ■" 
OhKk-lhii&MK ' 
Cobra, Si 
Cockle. »9. 



ColloiaiU matlar, 283. 
CuBi'i-ptloQe, iiyiiibolli', 9flT. 
ConoMticul filoUtells, 1«. 
CoDDisctliig llnka, Huppmsd, 123. 
CoBBdimw.HiaMotilS. 
CobBdebtloiu FAbtun, 212. 
Cope, ProC, 84, lit 
Concold. of birds wd repUlea, 84 

Oornollah ft LaLj^de, 248. 
Oarrelatiuii, IswB of; 188. 
Cord, ftbres o£ 68, Mfl. 
Coryantbea, ^. 
CoalE, M- loa. 
Craclil Botnoei^t'^ 1^ 

ckwUbii, Sbi, iea 

Creator, 3T. 3«S. 
Creed, Apostles', WO. 



Orrptucuitbiu. ICO. 
Cr;iiliimij'< DuUir. 333L 



Cattle-BsheB, 87, 88. 



DiSl, Prof, IBB. 

Danrln. Mr. ChariM. 14^ 31, til, 3T, 38, 811 
SR. 40, 43. QG, ST. M, BO, 03, M. 78, 73, Kll 

loL 111, 114, isi. isa, 140, 14a, 163, m 

ira. lot. 100, leC^ 20^ 904, £11, 933, 234,. 1 
3^. 3a£ 333, 337, Ma 300, 3SS, 97IL n£ J 



UlDls, 110. 

BelM, diTi St. 111. 
DoEpIno, Slgmor. «T, liB, »« 
DsEMCriCDI, 383, 303, 8M. 



irnlYORMUi, 13 
reaUon, 908, WO. 



DlbrancUalLss. _ 

DUDanltlea of pnblem ofspecdae origlD, 1), 1 
aigia. aapernuounarf, m, IM. I 



DlglW tu 
BliiurphodoD, Bl. 
SUiamli, 8S. 
DliKHiqrta, SS. 
Diseased pulrlB. 197. 



I>ui?1i-tilll<<i1 plat^pTis, 199. 

J>Xi>fAnall.ar, MB. 
UyapepHla, ilS. 



810 



IKDSX. 



EAm,8T. 

liMT, forniAtion oi; 08. 

Kaariy spccialiiatlon, 128. 

BcbinoaemuU, OC 

Kchiooidea, M. • 

£chinop^ 16i. 

EchtnorhlnoB, 184. 

Kchinua, (V5. 

Koonomy, Faegian politioa], 906. 

Eczema, 197. 

EdenUto, 188. 

EtfyptiAn monamentSf 109. 

Elaainobrancha, 105. 

Elbow and knee affections, 198. 

Enipedoclea, 806. 

Eocene ungulata, 185. 

Eoli8,l84. 

EquuB, 161. 

EriouluB, 163. 

Ethics, 202. 

Eudes Deslonffchamps, 112. 

Eurypterida, 158, 185. 

Eutropius, 162. 

Everett, Rev. R., 112. 

Evolution reqnirea geometrioal increase of - 

time, 158. 
Eye, 89. 

Eye, formation of^ 64. 
Eyeoftrilobites, 149. 

F. 

Fabbs, M., 59. 

Feather-legged breeds, 196. 

Feejeeans, 214. 

Fertilization of orchids, 68. 

*' Fiat Justitia, mat caelam,'^ 209. 

Fibres of Corti, 66, 296. 

Final misery, 208. 

Finger of Potto, 119. 

Ftah, flying. 7T. 

Fishes, fresh-water, 159. 

Fishes, thoracic ana jugular, 61, 165. 

Fixity of position ot limbs, 51. 

Flat-fishes, 49, 180. 

Flexibility of bodily organlaatlon, degrees 

oi; 188. 
FlexibUity of mind, 284. 
Flies, homed, 107. 
Flight of spiders, 78. 
Flounder, 50. 

Flower, Prof., 178, 248, 800. 
Fly, orchid, 68. 
Flying-dragon, 77, 179. 
Flying-flsh, 77. 
Foetal teeth of whales, 19. 
Food, effects on pigs, 118. 
Footsteps of Connecticut, 146. 
Foraminifera, 200. 
Formally moral acts, 210. 
Formation of eye and ear, 64. 
Forms, substantial, 200, 290. 
Four-giUed Oephalonods, 89. 
Fowls, white sUk, 186. 



French theatrical andienoe, 218. 
Fresh-water fishes, 150. 
Frogs, Chilian and Eoropean, 168. 
Fuego, Terra del, 206. 



Galaoo, 179. 

Oalaxias, 161. 

Galens vulgaris, 186. 

Galton, Mr. F., Ill, 127, 944 

Oascoyen, Mr., 196. 

Oavials,55. 

Gegenbaur, Prof., 190, 198. 

Oemmules, 223. 

Generative system, its sensitivenesa, 850. 

Ctonesis of morals, 216. 

Geographical distribution, 158. 

Geographical distribution explained by Nft^ 

ural Selection, 18. 
Geometrical increments of time, 168. 
Geotria, 161. 
Giraffe, neck ot^ 86. 
Gizzard-like stomach, 96. 
Glacial epoch, 164. 
Glyptodon, 124. 
Godron, Dr., 115. 
Goose, its inflexibiHtj, 188. 
QOppert, Mr., 116. 
Gould, Mr., 102. 

Grasshopper, Great Shielded, 108. 
Gray, Dr. Asa, 270, 272, 277. 
Great Ant-eater, 116. 
Great Salamander, 186. 
Great Shielded Grasshopper, 108. 
Greyhounds in Mexico, 118. 
Greyhounds, time for evolution o^ 169^ 
Guinea-fowl, 184. 
Guinea-pig, 140. 
Gilnther, Dr., 159, 160, 186. 



Haiblbss Dogs. 188, 190. 

Hamilton, Sh* WilUam, 267. 

Harmony, musical, 66, 296. 

Heart in birds and reptiles, 172. 

Hegel, 282. 

HeUconidsa, 41. 

Hell, 208. 

Heptanchus, 186. 

Herbert Spencer, Mr., 88, 40, 80, 86, 117, 

180, 182, 184, 186, 199, 208, 216, 217, 219, 

288, 248, 261, 262, 264, 267. 
Hessian flies. 184. 
Heterobrancnus, 160. 
Hewitt, Mr., 188, 196. 
Hexanchus, 186. 
Hipparion, 111, 148. 
Homogeny, 172. 

Homology, bilateral or lateral, 170, 178. 
Homology, meaning of term, 19, 170, 
Homology, serial, 178. 
Homology, vertical, 179. 
Homoplasy, 178. 
Honey-suckers, 104. 



Honiod a\et, 107. 



lAryax ot kungnroo, Cfi 



L ^ Sn, ina, lir, 1S&, LeiddonCens, ISG. 



Humpluy. Pm1'_ 
Hiuwn, Ur, B. I 

Hdiky, PpoT.. 8., ._, 

144, 14R, l&l. ISB, in, 186^ 18T, Ht, S6S. 
Hybrids. moiUIItT oC 138. 
Hyilrocsonlii* lOB. 
Uypertiliyglisl kUdo, SW. 
Hjran, 16». 



LegEtinuLlfi lymlK^ oonoptlDIUs ^ 



IchthjDBiiurus. 92, 120, IM, 191. 
Ichtbyo^a, IflS. 

TtfUDAWlCPD, SI. 

lUe^UmMe tymboDc mncepQniiK 9ST. 
nioilrsllon by olock-thlnlLliie, 3es, 
bnwtiul dlaki, SB. IM. 

lihlB]WDdtiiit <Kl^a% lAT. 

ludloD tmttarB;, 43. 

lodtui regimi'B ttunerfliiH, M, 

IndliaB nid cholom. SOS. 

iDdlvldiud, mflADlDf of noi^ 14. 

Infirm, can nE S0£ 

LtQueiiee, local, 90. 

Iiueot, mlking-leiit 4% 

Inuotk, waltlDg-Btlck and bamboo, 49. 



siUnct of hidl^dun. 2' 



LltloDA^ piiniaiy, ^QT. 
gntaridei Is blind-veiuls, IB 
taffilliu, 130. 



jArAHKED FlUHIcrE, 111. 

JolQU of backbone tTl, IT^ 
Jqffnlar flflheH. M, ISA. 
JafilPuCnuu, laS. 



■^ e™, Mr. a. H., 103, !31, 3a», 232. 

onH SL, SM. 
l^nin XV, SiO. 

Umb genesiB, 190. 

Linib musclci, lU. 

LImbA, fliclty Of poallidn o£ !n.. 

Limbs oflolisMF, lia. 

LlnhB, Bupposed cnnnectlDg, 139. 

Lloni, dlBSOMl pelv^ 190. 

Local io9neD»8, 9T. 

LoDg.Ddled Unl of Fundlse, 109. 
Lul-boct, Sir John, aia, 219. 
Lyell, 81r Gtuulus, on doga, 113, 180. 



M^Dlllccnt bird of PutUUiH!, 103. 
lilBku, AuKiioun. 114. 



Miuirhiunp bnHw! of Bhaep, 1 
Mania, 1S6. 



Maraua AureltuB, HI. 
MarUnnia. Mr. Jamca, 311 S^. 
MastacQTDlH^liiA, IBO. 



Ealuiu Isaohib, 44 
EiUlms panlalcta. 41 
King*™), 51, 80. 
Kmnlcwakv. SO. 
Knee and elbow alTlxtlona, 191. 
KSUOcu, I^ US. 

L. 



UbfiintlMdoii, 113, 13B. 



™10S. 



a:K 



312 



IKDEX. 



Monkejn, Amerioan, 241. 

Moi»t«>r probofldfl, 187. 

Moral acta, 210. 

Mordacla, 161. 

Hun>hy, Mr. J. J., M, M, M, 117, 128, 129, 

151, 200. 280, 294, 299. 
Murray, Mr. Andrew, 96. 
Mua delicatohia, 96. 
Musdoa of limbs, 194. 
Mu88«l,92. 
Myrmeoophaga, 96w 

N. 

Kaaalis, SnnvopiTHXOirs, 168. 

Nathu8tu^ 118. 

Natural Selection, shortly stated, 17. 

Nandln, M. C, US. 

NautUuA, 89. 

Nebular evolution, 291. 

Neck of giraffe, 86. 

Newman, the Kev. Dr., 271, 28B, 287, 804. 

New Zealand crustaooa, 164. 

New Zealand fishes, 161. 

Niata, cattle, 114. 

NUeflshes, 160. 

Normandy pig, 118. 

North Amwican fish, 16L 

Nyctioebns, 198. 



O. 

Object of book, 17. 

Objections from astronomy, 150. 

Octopod8,90. 

Offensive remarks of Prot Yogt, 20. 

Old, care of the, 206. 

Old Fuegian women, 206. 

Omygena, exigua, 129. 

Opmocephalus, 160. 

Optic lobes of pterodactyls, 84. 

Orchids, 106. 

Orchids, Bee, etc., 68. 

Organ of hearing, 86. 

Organ of sight, 89. 

Oivanic polarities. 200. 

Origin of man, 294. 

Orioles, 104. 

Omithoptera, 97. 

Omithorhynchus, 189. 

OrthoceratidsB, 184, 

Orycteropus, 189. 

Ostraoods, 92. 

Ostrich, 88. 

Otoliths, 87. 

Outlines of butterflies^ wings, 100. 

Owen, Prof., 88, 116, 187, 2»8, 264, 291. 

Oyster of Mediterranean, 102, 112. 

Oysters, 92. 



P. 



Paget, Mr. J., 197. 
PalsBotherium, 124. 
Pallas, 140. 
Pangenesis, 81, 228. 



Pangolin, 190. 

Papilio Hospiton, 99. 

PapiUo Machaon, 99. 

Papilio Ulysses, 98. 

Papilionid«e, 97. 

Papuan morals, 212. 

Parthenogenesis, 288. 

Passlflora gracilis, 121. 

Pastrana. Julia, 188. 

Pathological polarities, 199. 

Pavo nigripennis 114. 

Peacock, black-shouldered, Hi. 

Peacock inflexibility o^ 188. 

Pedloellariffi, 67. 

Pelvis, diseased, 197. 

Pendulous appendages of turkey, 114k 

Perameles, 81. 

Periophthahnus, 160. 

Perissodactyl ungulates, 124. 

Permian, Jugular fish, 166. 

Perodicttcus, 119, 198. 

Phalangers, 80. 

Phasmidffi, 108. ' 

Phyllopods, 98. 

Physical actions, 269. 

** Physiok>gical units,'' 182, 284. 

Pigeons' ** boots," 196. ' 

Placental mammals, 81. 

Placental reproduction, 96i. 

Plants, tendrils of; 121. 

Plates of baleen, 68. 

Platypus, 189. 

Pleiades, 207. 

Plesiosaurus, 120, 147, 192. 

Pleurodont dentition, 163. 

PleuronectidiB, 49, 180. 

Plotosus, 161. 

Poisoning apparatus, 69. 

Poisonous serpents, 62. 

Polarities, organic, 199, 200. 

Political economy, Fuegian, 2061 

Polyzoa, 98, 94. 

Pompadour, Madame de, 220. 

Poppy, variety ot, 116. 

Porcupine, 190. 

Porto Santo rabbit, 114, 186. 

Potto, 119, 198. 

Pouched beasts, SO. 

PowelL the Rev. Baden, 276, 278, 808. 

Premouus, 124. 

Prepotency, 188. 

Primary intuitions, 267. 

Primitive man, 218. 

Problem of origin of kinds, 18. 

Proboscis monkey, 168. 

Proboscis of ungulates, 187. 

Processes, bhd's-head, 98. 

Psettus, 160. 

Psoriasis, 197. 

Pterodactyls, compared with birdft, 88. 

Pterodactyls, wing oi; 77. 

Puccinia, 129. 

Purpose, 276. 



QirAsi-YEBTEBBAL fhoory of skuD, 188. 




Reptiles comHTiid wltti birds, W. 
Retina, eO. 

RntricTing, vlrtae s kind oC WS, SI 
EBrenloo, (utH 0^ 13T. 

K1I» or Cctscea and Blrsdit. M. 
RIba cr flyiii^-dntgon, TT, 173. 
Eichnniaon'a flenrea of Ptea, 113. 

Ktidlmentjuy Atruat!irfiii, 19, 110- 



SlBEE-TOOTHID Ogei. Hi. 
BL AiigdatiliD, aO, 2SL, 282, 

Bt Hn^re, M,. IM. 

BL Thomu AqDlnas, 80, ESI^ 183. 

BBlamanflar, gKal, 1§0. 

Biltor, Mr. m. 

Bttiit offloliullg, S2S. 

BaMt lertlclllatb £28. 

BopDln of bbds ud nptOoB, St. 

Bohreber, as. 

BiderDlb^ Sft. 



Beely, 
Bl«qii 



uUonoCn. 
itsrodsBtTlii, St 



BpinB of Glyplndno. IM. 
BplDO, segtueBtilJaii D^ 18S. 
Bnualldm, bH. 

BtiuiUmTi*. 

BbirlUt; of bfbridi, 139. 

SaXla(rkotlonorbslKD,51 
Slruthlous bb^ B3, 186. 

Builrez, Ed. 9S1. 

Bubffiuitlii] Ibroim iOl, SM. 

fiq^rtn^ of btuiats. 277. 

Supemmtaral mtjdh, MS. 

GuDcmatorAl aclioa Dot to bo kwkod ftarlB J 

SituTB, as, ■ 

BgpeFnnm<inii7 digits, 13T, US. 

ByioIDBb^cal diaoaae^ 197. 
BjiiblUtio dopositB, 19T. 



TAnpoLB'B ^ik, K. 

TaOi DrbutterfUes, S9. 

Tapir. 137, ua 

TuhI bonei, 173, at. 

T«th orCstuHB, 9t. 

Teeth oriniunaTora, SI. , 

Teeth of kugaroo ud MtcroioeUdBi, 31. 



Teolh of Kuli. 9S. 
Tcleolojfy 



eenie, orgsn of ««, 89. B3, 89. 

BenXtlyeiiua ornDemtlvd svst 

Beplm90. 

Bwponta, polnnoaB, fl9, 

Bcjcml BhaiMttra of npM, 81. 



BkaB HcnuiiM, 1ST, 
Wotb,lAidp^o(W. 



Tboiosoiifeir WUiiami 160, 
Thom^ flibM, a. 
Thonx DtcrnMiiwioi, H, 
Tb^adn^ao. 
TiBmdrtfti«gq,WW, 
TIgar, Hbre-tootied, 194, 
Timo petmlred tit orolnUim, US. 
Tops, 18b. 

TmbecDlie cmnli, 18B. 
'I>lllBitlUDHl tbrms, 149. 
Trobamutatloiilsm, 9fiT. 
Treyol™, Sir .?. PmmbIc, 111, 
TrUobrwg, 14B, lEA, 18S. 
T\uicBri«,SS, 

"--■ ■.elfcct3ofdbiutoon,ll*. 



Tortey. elfccta 
TniUBh dc^, SI 
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T'n»rulata. 87, 128. 
ITninilatA eocene, 124. 
JTnjU, phvBlokxflaa, 188, 281 
('nknowable, the, 261. 
Upper HUurlan stzftta, 151 IM. 
Urotrlchus, 8L 



T. 

VA«rABTLiTT, different degrees o£ 188. 

vennilbrm appendix, 96. 

VertcbrBof8ltuli,186. 

Vertebral oolomn, 176, 186w 

Vertebrate limbs, 60, 177. 

Vertical homolofi^, 179. 

Vesicle, nmbUical, 95. 

** Veatigea of Creation,'' 16. 

View hero advocated, 17. 

Vitreous humor, 8©. 

Vogt, Prof; 26, 290. 

Voice of man, 67. 

Voltaire, 245. 
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Wagwkr, J. A- 26. 

waffner, Nicholaa, 181 
Wallcing leai: 4a 
Walking-stick insect, 46. 



Wallace, Mr. Alfrwl, 11 22. 88. 4L 42. 431. 

"Weaver fishes, 61. 

Weitbrecht 195. 

Whale, total t<>eth of 19. 

Whale, mouth ot 68. 

Whalebone, 68. 

Whales, 92. 

White silk fowls, 186. 

Wife-selling. 218. 

Wild animal^ their Tariabflitv, 18K. 

Wilder, Prof. Burt, 196, 19a 

Windpipe, 95. "^ "^ * 

Wings of birds, origin of 120. 

Wings of butterflies, outline oi; 100. 

Wings of flying-dragon, 77. 172. 

Wings of humming-bird, 171. 

Wings of humming-bird hawk moth, 171. 

Wings of insects, 78. ^ 

Wombat, 96. 

Women, old Fnegian, 206. 

Worms nndereoing fission, 181 22fi. 

W7man,Dr.JefflSa,199. °** *^ 

Y. 

York Minstib, a Faeglan, 211. 

Zebras, 14a 

Zoological Gardens, Superintendent ot 14a 
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SYSTEM OF PHILOSOPHY. 

L^FiRST principles: 

(Ifia aftd Erdarged EJiUm.) 
PiBT I. — The Umkmowable. 
Faut II.— Lma of the Xnowable. 

BB9 pages. Pricie, 19-00 

II.— TEE PRINCIPLES OF BIOLOGY.— VOL. I. 
PiHT I. — The Data or Bioloot. 
pAHT II.— THK IkDDCTIONS Of BtOlOGT, 

Part I[I.— The Etoi.dtion oi Lirt 

476 pagHB. Price, *3.B0 

PRINCIPLES OF BIOLOGY.- VOL. II. 
Part IV. — MoRrnoLoaioAL Detklopment. 

T V. — Phyhiologicai Detelopuent. 
pAKT VI.— Laws op Multiflicatiok. 

685 pBgoH. Price, |2.B0 

IlL— THE PEINCIPLES OF PSYCHOLOGY. 

PiBT I. — The Data of ParcnoLOGT. 144 pages. Price, - - $0.7H 

Part II. — The Inductions of Pbtchciloot. 140 pages. Price, - #0 IB 

Paht III.— Gekeeal SiNTHESia. 100 pagea. ( „ . ^, „„ 

Fart IV.-Si'WiAl Sykthksib. 112 pogle. K"'^^ " " *1-™ 



MISCELLANEOUS. 

L— ILLUSTEATIONS OF UNIVERSAL PROGRESS. 

l^lBTm ABTI0LS8. 451 piige9. Price, ..... iHM 

II.— ESSAYS : 

Moral, Political, and .£stbetic. 

Ten Essirs. S88 pages. Price, 12.60 

lU.— SOCUL STATICS: 
Ob the Corditions Essbntial to Hctman Happinehs SfBCiFiEn, and the 
First of theh Detelofed. 
883 pages. PriDB, J3.00 

rv.— EDUCATION : 

Intellectual, Moral, and Physical. 

!88 pages. Price, $1.25 

v.— CLASSIFICATION OF TOE SCIENCES. 
60 pagea. Price, ... - ..... J0.2B 

VI.— SPONTANEOUS GENERATION, &c. 
IS pnges. Price, . . ... (0.25 



THE ORIGIN OE CIVIIIZATION; 



PRIMITIVE CONDITION OF MAN: 
Bjr SIB JOHN LUBBOCK, Sart.. H. P.. F. B. S. 

3BO FaceH. XUuHtrated, 

This interesting work is tlie fruit of many yeare' research 
by an aocompUsbcd naturalist, and one well trained in mod- 
ern ecientifio raothoda, into tbe mental, moral, and eooial con- 
dition of the lowest savage races. The want of a wort of 
tilts kind had long been felt, and, as scientific methods are 
being more and more applied to questions of humanity, there 
has been increasing need of a careful and authentic work de- 
Borihing the conditions of those tribes of men who are lowest 
in tbe scale of development. 

" This interesting work — for it is iotenseW so in its um, scope, and the 
Ittiilitf of its author — ttca.va of whut tbe scientieta denominate unthVQp^iQgy. 
or the nutanil history of the human Bpudes ; tlie completu science of man, 
body aud soul, including aoi, temperamont, n&s, uivUization, eta" — Fro^ 
dmct Prat, 

" A vorh which ia most comprefaenalve in its aim, and most admirable ia 
Its eiEcutioD. The patience and judgment bestowed on the i>ook •re enerjii 
where apparent ; tbe mere list of uutliorilieB quoted giving evidence of irida 
nnd impartial readiug. The work, indoed, is not only a valuable one on uv 
oouat of the opiniona it expresses, but it is also moat serviceable as a book 
of reference. It ofibrs an able and eihaiistive table of a vast array of facta, 
wbich no single stodeut could well obtain for himself, and it has not been 
made the vehicle fur noj' special pleading on the part of the author." — 
Loadon Alheiutunt, 

"The book is no cursory and saperficlal revicir; it goes to tbe verjheait 
of the sutgect, and etuboJies the results of all the later investigations. It ia 
replete with ouiious and quuint infoi-mation presented in a compact, luminoos, 
and entertaining form." — Albany I/ceniag Journal. 

" The treatment of the subject is eminently practical, dealing more with 
faot than theory, or perhaps it will be more juat to say, dealing only with 
theory amply sustained by fact." — Detroit Frit Prat. 

" Tills interesting and valuable volume Illustrates, to some extent, thfl 
way In which the modern scientific spirit manages to extract a considerabla 
trenaure from the chatT and refuse neglected or thrown aside by former in- 
quirera." — Londun Saturday Review. 

D. APPLETON & CO, Publishers. 



SPENDER'S SYSTEM OF PEILOSOPST. 

THIi PHILOSOPHY OF EVOLUTION. 

By HERBERT SPENCER 



Tbls greit tystam or icientulc thought, tbe most orieina) and Importacl men- 
IbJ andertaklngoflhosgo, tonblchHr. SpenemtaSBdlTOtedhlBllle. Mnovgrell 
•di-auceiJ, ihe published volniac'i btliig: Ftril PHndplei, T/ie J'rincipla tif Bl- 
Btogy. two Tolnnies, Bod Tlu Prlnciplst of Fsydiology, loL L, which will hs 
Bhortlf pctnted. 

This phi loioph leal ff itom dWen from at] its predcceseara In being BoUdl; 
baiicd on the scieucea or DheerraUoa and iDdnction ; \a repreiieiitlng tbe ordur 
and courts of NitDTs: la bringing Natnrs and man. life, miud, andsoclelj. nndpr 
eaagrsatUw of action; and In developiug a maOiod of IhongUt which ian} Barre 
rorpiacllcnIgnldimcelndeDllDg withlheaablrBoriUO. ThutUr. Spencer [a tha 
num Tor Uil< great worli wUJ ha evident fram ibe fotlowlng atatpinenM: 

"The on); complete and eyalGDuitic etntament at Ute doctrine of ETolnllon 
with which I am acquainted li that sontalned In Mr. Herbert Spencer' ■ 'Syelma 
of PbllnFDphTi'a work which ehuDkl be carefally Btndled 'tis all who desire to 
knovr whither ecientldc thongfat Ib tending."— T. H. Hdxuet. 

scheme of a Bj^Htcmatle phllnaoph j."— Frot Masbon. 

"If an; ludi'ldna] lufluence 1b vlslbl]r eDcroacbing OD UIIIb In tlila coontry. It 
ta hl«."-/Wd. 

"Mr. gpenccr la one of the moat Tlgorona as wall aa boldest 'tjLkare Ihot 
EngllBh BpecnJatlon baa yet prod oced."— John Sti7Mit Hill. 

" One at (he acnlcsl metaphyslclanB of moilam limes."— /ijtf. 

"Oneofonrdeepcat thinkers."— Dr. JoaaPH D, Hookbb. 

It Is qnettlonabte If any thinker of finer calibre has appearo-l l;i onr conn- 
tcy."— Geobsk Hehbt Ijiwes. 

■'He alone, of all BrllUh thlnkeia, has orgaalzcd a philosophy ."~/4uI. 

"Ha Is as keen an analyst bb Ib known In the hlBtorj of pMloiioliliJ ; I do not 
eicept elthar Aristotle or Kant."— Qbobob Biflbt. 

"If wo were to give onr own Jndgmonl, we shonld say Ikat. since Newton, 
there has not In Bngland been a philosopher of more remarkable speculative and 

Bert Spencer."- ^ondint Saturdati Stvlea. 

'• We cannot refrain from offering onr IrlhnM of respect to one who, whether 
(Or the extent of his pOBltlfe knowledge, or for the profandlty of hla speoilDtlTa 
hislghl. has already achlered a name second to none in the wbiile rangi, nf Eng- 
lish philosophy, and whose works will worthily aastain the credit of En^llah 
IhoBRfatin tbe pnsanlgeneratloo."— HiifTHAufarSflilne. 
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/). AppXeton & Compa.ny't PuilUathtu. 

LAY SERMONS, 
ADD11E8SES, AND EEVIEWS, 

B» TBOMAB HENRY HOXLET. 
Cloth, 121110. 890 p&gM. Frloa, (I.TB 
TntB is tiia Ifttoat oncl most po|ralar of tlie works of this in- 
trepid aad saoompliBhtid English tliinker. Tlie Americttu edition 
of the work is the latest, and coDtaias, in cidilitioQ to the Eogliah 
edition. Professor Uuxloj's recent masterly address on " Spon- 
liuieous Generation," delivered before the British Aaaociatioa for 
tlie Advanoement of Soionoe, of which he wbs president. 
The following is ttora ao able article in the Independent : 

The " Laj Sermons, Addresses, and Reviewa " is a book to be read 
bj everf one who would keep up with the advance of truth — aa wsll bj 
those who are hostile as those who are frieadl; to his conclnBions. In 
it, scientiRc and pbilasophical topics ace bsDiIled trith cousunuuattt abiU 
iVj. It is remarkable for purity of stjie aud power of eipressroti. No- 
where, in any modern work, is tho advancement of the pursuit of that 
natural knowledge, which is of vital importance to bodily and mental 
well-being, so ably handled. 

Profesaor Huile; is undoubtedly the representative scientific man of 
tho age. His reverence for the right and devotion In truth have fSlab- 
lished his leadership of modem scieutiRc tboDghL He leads tbe beliefs 
and aspirations of the iucreasiugiy powerful body of the yoiin^or meo of 
science His ability for research is marvellous. There is possible no more 
equipoise of judgment than that to which be brings the phi^noraeiia of 
Nature. Besides, he is not a mere Boiendst. His is a popularized phi- 
losophy ; social questions have been treated by his pen in a manner most 
maalerly. In his popular addreasefl, embracing the widest range of top- 
ics, he treads on ground with whicb ho seems thoroaghlj familiar. 

There are those who bold tbe name of Professor Huxley as sjnony- 
mona with irreverence and atheism. Plato's was so heid, and Galileo's, 
and Descartes's, and Newton's, and Faraday's. Tbcre can bo no greater 
mistake. No man has greater reverence for the Blbte than Huiley. No 
one more acquaintance with tho leit of Scripture. He believca Ibere is 
definite goTermnent of tho uniTorse \ that pleasures and pains are distrib- 
uted in accocdaace with law ; and that the certain proportion of evil 
woven up in the life even of worms will help the roan -iiho thinks to bear 
big own share with courage. 

In the estimate of Professor Huxley's future influence upon soienco, 
his youth and health form a large element. He has just parsed bis forty* 
filth year. If God spare his life, truth can hardly fail to bn tbe gainer 
from a mind that is stored with knowledge of the laws of tbe Creator'* 
operatiods, and that has learned to love all beauty and hat<- ^ rUeneai of 



THE ORIGIN OF SPECIES, 

By CHABLEa DABWIN. 



A new American edition of " Tho Origin of Speeica," lalec tiaji tlie lateit 
Enj^lisli edition, tiaa Just beea publielied, nilh tbe iLutLor'a most receot cor< 

Id the whole history of ttie progress of knowledge there is no case %o re- 
markable of a Bystem of doctrines, at first generally condemned ob false and 
kbatird, coming into genera! acceptanea in the scientific vorld in a single 
decade From the fullowing Btalements, the reader will infer the estiniaW 
that Is oow placed npou the man and his works by the highest authorities. 

"Personally and practically eierciaed in roologj, in minute anatomy, in 
geology ; a student of geographical distribution, not on reaps and in museums 
onty, but by long voyages and laborious callectioa ; having largely advanceil 
each of these branches of science, nnij having spent many years in gathering 
and sifting materials for his present work, the store of accurately-registered 
facts upon which the author of the > Origin of Species ' is able to draw at 
will is prodigious."— Prof. T. H. Hdilky. 

"Far abler men than myself may confess that they have not that imtirlng 
patience in accumulating, and that wonderful skill in using, large masaes of 
facta of the moal; mried kind — thnt wide tai accurate ph^taiologit'al knowl' 
edge — that acuteness in devising, that skill in carrjing out eiperimente, and 
that admirable style of CDmpoaitlon, at once clear, persuasive, and judicial, 
qualides which, io their harmonious combination, mark out Mr. Darwin m 
the man, perhaps of all men now living, best fitted for the great work ha 
has undertaken and accoinpliahed." — Alfred Kdssell Wallace. 

In Germany th«ae views are rapidly extending. Prof. Gieeie, a distin- 
i;uiabed British geolo^st, attended tbe recent Congress of German Natural- 
ists and Physicians, at lunapruck, in which some eight btmdrod laiiimlt 
were present, and thus wrilea: 

"What apeoiatly alruck me was the universal sway which the writin|»a 
of Dnrwin now exercise over the German mind. You see it un every side, in 
private convei-sation, in printed papers, in all the many aeclions into which 
such a meeting aa that at Innspruok divides. Darwin's name is often men- 
tioned, and always with tbe ptofoundeat veneration. But even where no al- 
lusion is specially made to him, nay, even more markedly, where auch allusion 
is absent, we see how thoroughly his doctrines have permeated the scientifia 
mind, even in those departments of knowledge which might seem at first 
sight to be farthest from natnral history. ' Ton are Still discussing in Eng- 
land,' aaid a German friend to me, ' whether or not the theory of Darwin can 
be true. We have got a long way beyond that here. His theory is now our 
common atartiog-point.' And, so far as my eiperieooe went, I foand it ta 
be BO." 

r>, AJPLBTON" *s CO™ FabUshero. 



A NEW SYSTEM OF PHILOSOPHY. 

FIRST PRINCIPLESS 

* Vol. lAtV« ISmo. eU Pksea. Prloe S2 SO. 

CtaiTKNTB: 

PaHI Finst.—Tht UnknowohU. 

t/utpUi 1. llcllgioii oDtl iV^icncc; (1. Ullimita RcllgiDUH laeai; lU 

Oltimate SdrjUiflo Ideuj IV. The BelaUvi^ of all Kuowliidge) T Tlif 



PiHT SlcoNit. — Laxn of Ou Knova/dt. 

I. LavR Id General; D. The Law of Evolulion; UL Tbe Bame coo- 
dnued; IV. The Cuums or EvolaUoa; T. Space, Tuue, UMter, Uotion, anil 
Force; VL The ladcslractibillt; of Matter ; VH. Tbc Continiiit; of Uotion ; 
VIIL Tbe Perusteoue of Force ; IX Tbe Correlation and Eqoivatcnoe of 
Forces; X. The Direction of UotiOD i XI. TheRbjthm of Motion; XIL Tha 
Cauditiuoa Esdentiitl ID BiDlutiDa; XUI. Tbe iDBtabilit; of tbe domi^e- 
oeouR; XIV. The UultiplicatioD of ESecU; XV. Diflcrcntiation vod Inle- 
fMtioti; XVL Equilibration; XVIL Sommarj and CoaclueioiL 

In the firet part of this work Mr. Speno^ defmes the provicice, limits, and 
relations of reli^oa and Bcieoce, and detenaiueB the legitimate Ecnpe of 
pLiloeopbf. 

In part second be unfolds tbo9e fondainontal principles nhich hare been 
arrived at within tbe sphere of the knowablc; which ore Inie of all orden 
of pheDoncma, and thus constilule the foimdalion of all philoaopby. Tbt 
law of Evolution, Mr, Spenoer muintains to be universal, ttcd ho bu b(9« 
worked it out BB the basis of bis syGtem. 

These First Prindplen are the foundation of a aifatem of PliHosopfaj 
Bolder, more eJaborale, and comprebcnslvD p4>rhapii, than an; other whick 
■al been hlUierto designed hi England. — British tiuarterly fiewim. 

A "Ork lofty in aim and nnnarkable in eiecutioa — ConihiU Moj/imne. 

In tha worliB of Herbert Spencer we haie the rndiments of a poellJT* 
Tlieology, and an ImmenBe step toward tbe perfection of the ecicnce of Fflj- 
•bslog;. — Chrislian Exanuner. 

If we mistake not, in spite of the very negative character of his own ro- 
tnlla, he has foreshadowed some Btj\>ng aigmneuts for the doctrine of a pon 
Ure Obrlatian Theology. — Nea Englamifr. 

As for us ite frontiers of knowledge, where the Intellect may go, tbm ■ 
ao 'iving man whose yiaiJance inaj more sutety be trusted. — Allantit 
WmuUv. 



Worlci of Herhert Spencer piJAidud by D. Ap/iltion i£ Co. 

IXUSTIU.TIONS OF UNIVEIISAI PflOGRESS. 

A SERIES OF DISCUSSIONS. 

1 Vol Laree ]2iiio. 470 PafCBs. Prios tS.50. 



Amdncan Kotico of SpeDcer'B New Sjetem of Philosopby, 

I. Progress : ils Lav uid Cause. 

11 Uaciiers and FheIuod. 

m. Tbe GeaeEis of Scieiic& 

rV. The Phyaiology of Laughter. 

V, The Origin and Funotiou of Music. 

FX The Nibolar Hjpotheaia. 

V IL Bain on the Emotioos and the WilL 

FIIL Llogical Geology. 

IX. The Development Hypothesis. 

X. riiG tioaal Organism. 

XL Use aad Beauty. 

Xn. The iiourcGs of Architectural Typet. 

yni . The Cue of AntliropODioivhiBai. 



These Eaaaja constitute a body of masaiTe and origioal thought upoii ■ 
iarge varict; of important topics, and will be read nith pltaeure by all who 
dppreoate a Iwld and poneriiil treatmeot of tViDdBmenlal tbemea. Tba 
general IboiTght whicli peiradet this book is beyond doubt the most ImpoF- 
tont that the LomoQ uund has yet reached, — JV, I'. IrultperulerU. 

Those who have read the vorb on Education, will remember the ana- 
lytJo tendency' of the autlior's mind — his clear perception and admirable et 
positioD of first principles — bis nide grasp of facts — his lucid and Tigoroui 
ityie, and tlic conatant and controlling bearing of the discussion on practical 
results. These traits cbaracterise all Mr. Spencer's wntings, and marb, iD 
an eminent (ie^rec, tbe present volume. — JV. Y. TrSaine, 

We regard the distingmsbing feature of Una nork (o be the peouUarlj 
tatcrcflting ubaracter of its matter to the general reuler. ThU is a great 
literary as icel! as philosophic triumph. In the evolution of a system of 
Pliilusophy Htiich demands serious attentioQ, and a keen eicrciae of liie In- 
tellect 10 fathom and uppreciatc, he has mingled much that is really pop'tlai 
and enlertainmg. — JiocAaio' Stmeerai. 



Whrh of fferbert Sbeneer puiMMhed by D, A^/pu^on A O0, 



ESSAYS: 

MORAL POLITICAL, AND E8THJ£TIG. 

In one Vdnma. Large 12imo. 

GONTINTS: 

1. The Philosophy of Style. 

IL OTe^Legi8lation. 

in. Morals of Trade. 

IV. Peraonal Beauty. 

y. ReprescntatiTe GoTenimeDt 

VI. Prison-Ethics. 

VII. Railway Morals and Railway Policy. 

VIII. Gracefuluess. 

IX. State Tamperings with Money and Banks. 

X. Reform ; the Dangers and the Safeguards. 

ALSO, 

SOCIAL STATICS; 

OR, 

THE CONDITIONS ESSENTIAL TO HUMAN HAPPINESS 
SPECIFIED, AND THE FIRST OF THEM 

DEVELOPED. 

In one Volume. Laxsre 12mo. 

An these works are rich in materials for forming Intelligent opinions, even whavs 
we are unable to agree with those pat forth by the anthiU'. Mnch may be learned ftom 
them ia departments in which our common Edacational system is very deficient. The 
active citizen may derive from them accurate systematized inftwmation concerning bis 
highest duties to society, and the principles on which they are based. He may gain 
tlearer notions of the value and bearing of evidence, and be better able to distinguish 
tetvoen facts and inferences. He may find common things suggestive of wiser thought 
—nay, we will venture to say of truer emotion — ^than bef<»«. By giving us fbller reall- 
Mtions of liberty and Justice his writings will tend to increase our self-reliance in Om 
sreat tmefKen<qr <tf civilization to which we have been summoned.— ^tlonffo MonOiht 



A KEW SYSTEM OF PHILOSOPHT. 

PKINCIPLES OF BIOLOGY. 

Ji-.ia work ia now in course of pubUcntioii in qimrterlf numbeiB (from H 
li l(K) pigca eocb), b; Eubscription, at |2 per odduid. It is to Ibnn two Tot 
■nies, of v'liich the first is nearly completed, four uumb«ra haviug beeii 
jBued. While it coniprisea n statement of liiose general principles and l&wi 
it life to n-Mcli acicnco baa attained, it ia Etamped with a marked onginalitj> 
bolb In tlie viena propounded and in the method of treating the eubjecL II 
will be a Blandard and inyolaable work. Some idea of the diBCUSsion maj 
be formed bj glinting over a few of the Srst chapter hcadinfffi. 

Past First. — Dati or Bioloot. 

I. Orgmnic llatter; H Tbe actioos of Forcea on Orgnmc Hatter; III 

The Reactiona of Organic Matter on Farces ; I?. Froiimate Definltioa of 

life ; V. The Correspondence between Life and lis Citcumstuicee ; TL Tlia 

Degree of Life Varies with the Dc^ee of OorceepoDdence ; Til Sixipe of 

moioe;. 

Paet Sicond. — iKDDCTiOHa or Biotooi. 
L Growth; n. Development; HL nmction; TV. Waste and Repaii , 
V, Adaptation; VI. IndividoaUtj ; VII. Genesis; VUL Hcreditj; IX. 
Viriation; X. Geneaia, Eeredit;, and Variation; XI. Classification ; XIL 
Mtri'jution. 

Mr, Spencer is eqnall; remarkable for lua aearch after first prinaple*; 
tM hit acute attetnpta to dccompoac meotal phenomena Into tfadr primarj 
■emenia; and foi bis bniad gcneralizaaons of mental activity, mind in eot^ 
Bactjjn with inatinet, and all tbe analo^ea presented by Hft in ita uniteml 
sip(<-ta. — ifaHcti- Chimripeal Hamit, 




If^rii ftf Ihrbert ^Mnetr published by D. AppleUm db Oo. 



Im Om ¥•!■■«, 8to., Ooth. Price $2.50. 



SOCIAL STATICS; 

OB, 

THE CONDITIONS ESSENTIAL TO HUMAN HAPPINESS SPECI- 
FIED, AND THE FIRST OF THEM DEVELOPED. 

BT HEBBEBT BPENCEB. 



OPIinONS OF THE PBE88. 



Mr. Spencer, In his able and logical work on " Social Statics " . . . . Edin- 
turgh BmfUw, 

It deserves very high praise for the ability, clearness, and force with which 
it is written, and which entitle it to the character, now so rare, of a really sub- 
stantial book. — North BritUh R&ci&w. 

A remarkable work. .... Mr. Spencer exhibits, and exhibits with re- 
markable force and clearness, many social equalizations of a Just and right 
species which remain yet to be eflfected.— -Br«£«A Quarterly Review. 

An inquiry conducted throughout with clearness, good temper, and strict 
logic .... We shall be mistaken if this book do not assist in organising that 
huge mass of thought which, for want of a more specific name, is now called 
Liberal O^inXoTL—AthenoBmn, 

It is the most eloquent, the most Interesting, the most clearly-expressed and 
logically-reasoned work, with views the most original, that has appeared in the 
science of social polity. — Literary OaseUe. 

The author of the present work is no ordinary thinker, and no ordinary wri- 
ter ; and he gives us, in language that sparkles with beauties, and in reasoning 
at once novel and elaborate, precise and logical, a very comprehensive and 

complete exposition of the rights of men in society The book will 

mark an epoch in the literature of scientific morality. — Economist 

We remember no work on ethics since that of Spinoza to be compared with 
*t in the simplicity of its premises, and the logical rigour with which a com- 
plete system of scientific ethics is evolved from thei ... A work at once 
so scientific in spirit and method, and so popular in ^ution, we shall look in 
vain for through libraries of political philosophy. — Leader. 

Tlie carefhl reading we have given it has both afibrded us intense pleasure, 
and rendered it a duty to express, with unusual emphasis, our opinion of its 
greal ability and excellence.— i^(mc<m/ormi«<L 



Nkw York: D. Appleton and Comfjlny. 
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